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function VAT. Carriage paid. 
Named load and save of basic or machine code | = 
rograms nal i 
it available for any program Optional extras i 
RS232C interface kit £9.20 Ready built 


usable mange sec perkter Floppy disc interface £65.50 CORTEX B-Basic machine 
Assembler and Disassembler included as Pair of 514” disc drives £300.00 + RS232C £410.00 


standard Hardware kit & connectors £49.50 CORTEX C—as above + disc drives £895.00 


Auto line numbering facility Full assembly instructions and 216 page user’s manual. 
Full renumber command 
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Supports up to 16 output devices: : t 
Screen and cassette interfaces included as | enclose cheque for or charge to: ‘ 


Supports bit manipulation of variables from | Barclaycard 


basic A/C No. 

Error trapping to a basic routine included Name u 

Basic supports Hexadecimal numbers Address —- 
@ Separate 16K video RAM for graphics atitt {| er ee 


Our thanks to Habitat for the loan of the blind 
used in the front cover photograph 


Acting Editor: 
Peter Green 
Assistant 

Editor: 

Wendy J. Palmer 
Advertisement 
Manager 
Malcolm Wynd 
Advertisement 
Copy Control: 
Sue Couchman, 
Ann McDermott 
Managing Editor: 
Ron Harris BSc 
Managing Director: 
T.J. Connell 


Origination and design by 
MM Design & Print. 


Member of the Audit 
Bureau of Circulation 


ISSN 0142-7210 

Computing Today is normally published 
on the second Friday the rnonth 
preceding cover date ributed by 
Argus Press Sales & Distribution Ltd, 
12-18 Paul Street, London EC2A 4JS 
01-247 8233. Printed by: Alabaster 
Passmore & Sons Ltd, Maidstone, Kent 


The contents of this publication including 
all articles, designs, plans, drawings and 
programs and all copyright and other in 
tellectual property rights therein belong 
to Argus Specialist Publications Limited 
All rights conferred by the Law of 
Copyright and other intellectual property 
rights and by virtue of international 
copyright conventions are specifically 
reserved to Argus Specialist Publications 
Limited and any reproduction requires the 
prior written consent of the Company. © 
1983 Argus Specialist Publications 
Limited 


ption Rates : UK £12.% 
ge. Airmail! and other 
tion to Computing Toda 
Department, 513 London 


ton Heath, Surrey CR4 GAR 


Computing Today is constantly on 
the look-out for well written ar- 
ticles and programs. If you think 
that your efforts meet our stan- 
dards, please feel free to submit 
your work to us for consideration. 

All material should be typed. 
Any programs submitted must be 
listed (cassette tapes and discs will 
not be accepted) and should be ac- 
companied by sufficient documen- 
tation to enable their implementa- 
tion. Please enclose an SAE if you 
want your manuscript returned, all 
submissions will be acknowledg- 
ed. Any published work will be 
paid for. 

All work for consideration should 
be sent to the Editor at our Charing 
Cross Road address. 
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aBLe 


was DRAGON 32 OWNERS 


Now you car buy a professional disk system to turn your Dragon into a real computer! 


DELTA DISC SYSTEM 


THE DELTA DISK SYSTEM gives 
YOU sas. 


An affordable disk system 
Powerful DELTA disk commands ~- 
see right 

Random, Sequential and Indexed 
file-handling 

Simple plug-in to DRAGON - 
unlike other systems there are -NO 
HARDWARE MODS needed to run 
DELTA! 

Easily expandable 
megabyte storage 
Full range of business, utility and 
games software close to release 
The price you see is the price 
you pay - NO HIDDEN RAM 
upgrade costs 

Uses under 2K of user-RAM as 
DELTA is held in EPROM 


100K to 1.6 


DELTA CARTRIDGE - contains DELTA Disk Operating System, User Manual, demonstration diskette. 
DELTA L - DELTA Cartridge, User Manual, a single-sided 40 track (100K) drive plus free cable 


DELTA 2 - as DELTA 1, but with a double-sided (200K) drive 


Disk Interface cable (supplied free with DELTA 1 or 2) 


ENCODER 09 assembler/disassembler/editor - integral with DELTA 


INFORM - Data Base Management System commissioned especially for DELTA systems 


SCRIBE - true lower case on DRAGON! 


Below is a live 'screen dump', generated by our HIPRINT 
program. It clearly shows the features and display potential 


i aMMEECR TEE for the DRACUN ac] 


# <JLL UPPER and lower 
From the kegboard 


case direct 

Ano erndarged 42 % 24 screen display 
Which Gives a superb READABLE teat 
Full text display an hy-tes 
Tateereverse Liage 


Up to £Oo user-defined araphics 


screens 


Sutamat oc 


rreciaton character posttian command 
Giving super/-subser vets 
flack on white btext displau apt var 


$+ fnew PRINTS command extending ba 1] dah 
Fhos almost doubly creer ered 


Cassette £13.95 DELTA disk £14.95 


DELTA contains the 
powerful new words, all 
directly from BASIC:- 


following 
accessible 


SAVE" 
LOADM" 
CHAIN" 
INIT 
ASSIGN 
COPY 


SAVEM" 
RUN" 
APPEND" 
CONFIG 
VERIFY 
BACKUP 


LOAD" 
RUNM" 
DIR 

KILL 
SELECT 
CREATE 
CLOSE 
RESTORE# 
INPUT 
BUILD 

IF EOF(x) THEN 


£99.95 
£299.95 
£345.95 
£9.95 
£34.95 


£39.95 


ENCODER 09 - is a full symbolic assembler using standard 
mnemonics and pseudo op-codes. Source code can be 
incorporated into BASIC programs. The monitor section 
contains commands to allow memory display, modification 
and execution. Memory block move, breakpoint handling, full 
disassembly and a full editor are only a few of its many 
features. The most powerful assembler/disassembler/editor 
available for the DRAGON 32. Available as either an 
integral DELTA fitment or on cassette. 
Tape £29.95.Disk ~ see above 
a a en! 
HIPRINT - screen dumper 


- will dump the entire contents of your DRAGON 32 
high-res screen to a high resolution printer. Can be used 
for design, display etc (see left). Available at present for 
EPSON printers only. Other modules to follow shortly. 
Tape £13.95 DELTA disk £14.95 


POSTAGE and PACKING 

Software 95p. DELTA systems £4.50. 
ALL PRICES INCLUDE VAT. 

Send SAE for full catalogue. 


PREMIER MICROSYSTEMS 


208 Croydon Road, Anerley, London SE20 7YX. 


TELEPHONE 01-659-7131 or 778-1706 


“VISA 


44e4 27 Wha WS 


Dealer and Overseas orders welcomed 
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a JIS POST __] 


* BETTER VALUE MAIL ORDER SUPPLIES FOR YOUR MICRO 


VEREX DISKS DATALIFE DISKS | / XIDEX DISKS THE LAST ONE 


eee 


|THE LASTONE 
THE LASTONE 


THE LASTONE 
Teac > 


Got a computing protelery? 
own solution by using The | 
program ¢ eratar which has 
solve nundreds of problems i nstallalicns 
throughout the world 

TLO runs the Apple | 
Commoadai 


SS 


From Verbatim. the world’s leading diskette 
manufacturer. Full 5 year warranty All 
munidisks até certitied for double Gensity 
recording. and are fitteg with hub fing 
reintorcement as standard 


5.25” DISKETTES 


The new premver quality standard. against 
which all other manufacturers will have t 
judged All products Mtified for double 
density recoraing. Now with a lifetime 
warranty Unreservedly recommended 


5.25 DISKETTES 


Manufactured by Verbatim. to accepted 
mdustry standards Full one year warranty 
Quality products at popular prices far both 
home and office use 


MD525 S'S D:D. ca TPH = £1.92 5012-1000 S’S.0-0. 48 TP! = £2.06 Model "| 1TRSO most CPM 

MD550 D/S, D’D, 48 TPI £2.86 $022-1000 O*S. D:D. 48 TPI £2.90 CP/M86 and MS DOS machines including 
5.25" DISKETTES MD577 S‘S_ OrD 96 *PI £2.69 5012-2000 S/S. D‘D 96 TRI £2.92 the IBMPC ¢ PC -DOSi and Sinus 

MD557 D/S,D/D.96TPI £3.60 5022-2000 D'S.0'0.96TPI £3.77 


MD200-01 $/S,5/D. 48TPI 


£1.71 


Try out TLO for £50. 
A limuted demonstration version of TLO 15 
now alable for only T50, including full 
documentatian This cost is tully refundable 
st your subsequenl purchase of a full 
rm 


48 TP? sutabie for 35 or 40 track operation 
96 TPI sutabie for 77 or 80 track eperation 
10 and 16 hard sectored versions availabie 
at same prices 


8 DISKETTES | 


48 TPI suitable for 35 o¢ 46 tack operation 
96 TPI suttabie for 77 or 80 track c ation 
10 and 16 hard sectored versions available 
at same prices 


a 


oft sector only 
MD200-AS)—=—s$’5.5'D. 48 TPI £1.66 
Apple systems only 


8 ' DISKETTES 


8 DISKETTES 


versic 


FD34-9000  S £2.75 8012-1000 = S’S.D'D £2.78 Fult version costs 
FD34-1500 £1.85 FD34-8000 5 £2.80 8022-1000 = DS, 0/0 £3.36 forAppielt — £185 
0D34—1501 £2.82 D. £3.26 all other versions — £330 


32 hard seciored versions available at same 


32 hard sector available al same price prices 


32 hare sactored ve 
prices 


tons available at same Please specify version requirements wher 


ardernng 


DISK DRIVE DISKETTE CTI-CP80 
HEAD CLEANING | | STORAGE PRINTER 
KITS. BOXES 

ware - Pailin - 


Features:-— 


Friction and tractor feed as standard 
BOC ps 
Bi-directional logic si 
13 x 9 dot matrix 
Sub and superscripts 

Italic printing and auto underlining 
Condensed, emphasised. expanded and 
double strike printing [can be mixed ina 
line) 

Parallel interface {ited as standard 

12 month warranty 


Suitable for use with dot matrix printers 
printer suffic y fo enahie continuous 
stationery to tack. Painted steel unit 
Dimensions: 39cm wide 

x 2acm deep 

x 10cm hiatt 


eking 


protect yOur valuabie data q 
Irue descenders 


xpensive downtime and r 
costs Consists of a flexidle jacket. which 
receives a pre-saturated cleaning disk 
Each disk is sealed within a foil sachet to 
ensure thal i! contains ine “igh! quantity of Prolect your diskeltes and valuable < 
cleaning fluid when used Ater use the disk from external contamination Loc 
is disposed of, and ine jackel is xept for portaple and secure Two part box made 
future use from anti-static ABS piastic. Price iriciudes 
suitable for singie or dual head drves dividers and index \abe!s. Capacity 80 disks 


P| speci or5.2 desks z 
BASE SPC Ceniey SKS AS Storage box (fo"B disks) £33.60 


STARTER KIT £8.12 AG Storage box (ic 525 disks) £23.10 
icontains jacket and two cleaning disks) 


Comes as package which also 
contains:— 


Print Sample available on request 


CP 80 PRINTER 


200 sheets continugus stationery 
1x92 Dinde 
1x highhghter f pen 

choice of rubber feet’sticky pads 


£289.00 


Optional RS-232 interface £40.00 


REPLACEMENT CLEANING 
DISKS £15.54 
pack of 10) 


Special VIC20/VIC 64 interface £46.00 PRINTER STAND 


COMPUTER To: DISKPOST, FREEPOST, WEST MOLESEY, SURREY, Ail! prices inclusive of delvery and insurance on British 


FU RNITU RE | KT8 OOF, Tel: 01-941 4066 mainiand. 


| aty Product Price VGQUB NAMIE is ctcestassiniectiomannunanacrerieaiscanikeinidcccsiant | 
ADDRESS. 


Tel. No.: 
. U Sub Total © cuicdinsepecintcamstes Please charge to my Visa/Mastercharge/American | 
Sutlable for use with all leading | ‘ Express/Diners Club account. | 
computers Features a top shelf Delivery/Insurance £ FREE 
printer, lower shel! for books, paper ar | WEY Card (HOUND IS eas iiccrtisticccistiniccraniskarsencpnaicacesacsaecerassis 
general storage: large desk top Sulface at V.A.T. | 


board height, attractive teak finish, and 


keyboard nawght. 2 Y DINERS CLUB 
ae ee | toTAL VALUE OF CHEQUE PAYABLE | ¢ ) Tues ANONAL | 
U.K. Manufacture. Gomes in flat pack for TO DISKPOST 


seif assembty — full instructions provided Credit Card Orders | 


Company Orders We welcome Visa. (Barclaycard), Mastercharge. iAccessi. Diners 
If you are unabie to raise cheques without an invoice. please post or Club and Amencan Express. There is no credit card sure harge 
telephone your order to us. We will then forward a pro-forma invaice. Erther wate your card number on your order. or tatapnone your ne 
THE ORGANISER £55.00 for your accounts department to pay against to our sale: 


eS DISKO OST 


DISKPOST" is the mail order division of the BFI Electronics Group FREEPOST West Molesey 
Europe's largest independent diskette supplier. Surrey KT8 OQF. Tel: 01-941-4066 


4 turther range of more sophisticatec units | 
1§ available — please ask for details 
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News: General products 


CONSUMER NEWS 


RECORDING... A 


New from Sanyo is the DR101 data 
recorder airned primarily at the 
home application market: standard 
C60/CSO0 cassettes are used. The 
DRIOl has a three-way mode 
switch: you can use it as an 
ordinary cassette recorder or 
switch it to ‘Data’ input or output 
for use with a cormputer. The third 
mode also effects input/output with 
a cornputer but also offers audible 
data to be monitored through the 
recorder speaker. The DRIQ1 is 
mains or battery operated and also 
includes a tape counter with reset, 
Priced at £39 excluding VAT, you 
can find out more from Sanyo 
Marubeni (UK) Limited, 8 
Greycaine Road, Greycaine 
Estate, Wattord, Hertfordshire 
WD2 4QU. 


HAMMERING IT HOME 


The latest printer in the Seikosha 
range is the colour GP-7OOA. It 
incorporates a new technology into 
its Operation: instead of making 
several passes each in a dilterent 
colour, it has four harnmers in its 
print head and can print any 
combination of colours in a single 
pass of the head. This rnakes it 
rnuch faster; seven colours can be 
printed and up to 30 shades can be 
produced. If you would like more 
information, contact DRG Business 
Machines, Kingsway House, 103 
Kingsway, London WC2B 6OW, 


JUST MY TYPE 


For those with an Olivetti Praxis 30 


or 35 daisy-wheel typewriter and a 
cormputer, but no way af 
connecting the two, Tirntorn Micro 
announce an enhanced version of 
their RS232C interface. Designed 
with the VIC-20 and BBC computer 
in rnind, but suitable for any rnicro 
with an RS232C/423 port operating 
at 200 baud, it features a dedicated 
processor allowing users to print 
the cormplete Praxis character set 
trorn their cornputer. The srnall 
slim unit is easily fitted to the side 
of the Praxis, requires no external 
power supply, and does not 
interfere with norrnal operation as 
a typewriter. The all-inclusive 
price, which includes easy-to- 
follow fitting instructions is £69, 
Available direct frorn Timtom 


| Micro, 9 Ilten Road, Penylan, 


Cardiff CF2 5DU, and where 
further details may also be 
obtain d 


CAMELS FOR STORAGE A 
MEMIC.-81 allows the ZX8] to write 
and store BASIC or machine code 
programs over very long periods, 
typically five to lO years, and isa 
useful aid to program generation 
and debugging. Novel applications 
are made possible by MEMIC-81's 
ability in loading programs almost 


instantly. An example is the 
quoting of prices in response to 
telephone enquiries. For example, 
suppose you are a label 
manufacturer who can make labels 
in 10 different base materials, in 
eight different shapes and in six 
different colour combinations. You 
ask about the area of each label 
and you charge a premiurn for 
rush orders, You program your 
pricing matrix into a MEMIC-81,2 
which allows (long-term) storage. If 
a connection is joggled or there is 
a power failure, it doesn’t bother 
you: when a customer phones, you 
enter his requirernents into the 
rnatrix and quote him price and 
delivery on the spot. Must be good 


| for business. 


The listing of a simple pricing 
program as an example is supplied 
with each MEMIC-81. 
Comprehensive user notes give 
step-by-step instructions on saving 
and loading both BASIC and 
rnachine code prograrns. 
MEMIC-81’s location in the ZX81's 
mernory rap and means ‘ot altering 
it are also given. : 
MEMIC-8] is priced at £29.95 
plus VAT and you can find out 
rnore fromm Cambridge 
Microelectronics Limited, One 
Milton Read, Cambridge CB4 1UY 
or phone 0223-314814. 


FITTING ADDITION 


A new range of add-on boards has 
been announced for the Sharp 
MZ-80A and MZ-80K micros. These 


| boards replace the existing 2 MHz 


Z80 rnicroprocessor with the faster 
Z80A CPU, thus etfectively 
doubling the processing power of 
the rnicro. The board is easy to fit 
and only requires a minimurn of 
practical skill, Anyone who is 
terrified of a screwdriver or 
soldering iron should get it fitted 
by a suitably qualified technician. 
The boards are exclusive to Kuma 
Cornputers and cost £69.50 plus 


| VAT. More details can be obtained 


from Kurna Computers Limited, 11 
York Road, Maidenhead, Berkshire 
SL6 1SQ or phone 0628-71778. 


BLOW THIS FOR A LARK 


Available trom Orme Electronics is 
an EPROM card, which will take 
2516 and 2716 (2K) and 2532 (4K) , 
EPROMs. Made for the 16K and [44 
48K 2X Spectrums, the norrnal aa 
operation of even the latter (in 
which all the directly addressable 
rnermory is used) is not afiected. 
There is LK of unused ROM at 
locations 14592 to 15615 which the 
EPROM card uses. To use the full 
capacity of the EPROMs, memory 
paging is used: these memory 
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CONSUMER NEWS 


g sottware controlled using 
the OUT command. The tape 
recorder motor controller (when 
titted} is also controlled with the 
OUT com A 2.5 mr jack 
plug is 1 jnto the remote 

: sette recorder 

bles the rotor to be 

on and off 


EPROM 


pages are 


so no this 
6116 static RAM 


direc tly to the 


es 


icts Int ernat) ional a 
arth Pa ark, Lon: con BRIEFING 


, Berkshire SL5 YSE or At the end of July, the Colour 
one neoo! 27641, rene went up a 


68 including V AT ashe c 
IN TIP-TOP SHAPE Vv ' 


I 94 tor 16K}. M ore 
) aLned {re 
; the Micro Computers Limited, 
Roa Bride ge, 
le “4 SLE, 


1 puters 


software contained in tne 
EPROM is top 
triendly and s: 


i les as 


is 
computer Ko me 


Se Micr a 


ae 


sis iets = 

ppiicati 

yoing onte t: 

sut they are 

dpeaes authors 
for this | 


L1é 2K RAM 

aah, An 

raramer is 4 Iso no 
. cs with the 


ee c at the 


$ and Macrnne, 

entertainmen! so 

rnore by writing to Kuma 

ompulats Limited, ll York 
Oo , Me aisenneac , Be "KSNILS 


is locka 


which 
re 


chines’ servicing 
itractor, ( Lirnitec 
are cuttir ig the ir maintenance 
on 'RML 380Z and LINK 480z 
racornputer : 
The re duct at 

id rnaintenance ¢ 


L it a tec, 
Bark 


phene O 


the servicine 
arch Machines 
x ence 
Mill St 


phone 


" series of 
: cular and 
tne je teet in the group are: 
Learning to Use the Dragon 32 
Computer, Learning to Use the 
TI-99/ 44 Computer, Learning to 
ein the Apple II/ Ile Computer 
and Learning to Use the 
coecseeany 2 64 Computer, The 

} each including 
cking. Newtech are 
TE: stripbuters for the user- 
friendly > Sorina Training pee g, 
audio » trainine packs which isielide 
Wordstar, ve lmerge, Wordcraft 
and CP/M. The pac ks retail at £40 
including 7 AT and postage and 
packing. Contact Newtech 
Publishing Limited, 8 Forge 
Court, Reading Road, Yateley, 


Camberley, Surrey GU1? TRX. 


sOMeEs C 
aie lead, anc 
ories are requir 
ir Printer (MCP4¢ je 
directly into the Oric expansion 
port and can be used with both 
48K and lt 

The f 
red and green, are 
ning bal. 


blue, 


s, black, 


full 
numeric ability and 
graphics specification. Sarnple 
programs are included in the 
rnanual. The Orica MCP40 has 
standard Centronics interlace < 
can therefore be used with any 
micro hay 


ature 


ing a Centronics 
interface. For raore detaiis contact 
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COMPUTERS 
Gemini Galaxy 2 


“| would place the Galaxy at the top of my list” 
(Computing Today, April 1983) 
* Twin Z80A Processors * Serial and parallel printer 


*CP/M 2.2 Operating interfaces 
System * Cassette and light pen 
*64K Dynamic RAM interfaces 
* 800K Disk Capacity * User definable function ‘ 
%* 80x25 Video Display keys 
* Numeric key pad hy | 495 
¥* 412" Monitor included (£1749.24 inc. VAT) 


Total support for Gemini & nascom Products 


nascom 3 available from MicroValue 80x25 Video for nascom 


Based around the successful Nascom 2 computer, this new system can Nascom owners can now have a professional 
be built up into a complete disk based system. Supplied built and 80x25 Video display by using the Gemini G812 
tested complete with PSU, Nas-Sys 3 Intelligent Video Card with on-board Z80A. 


and Nas-Gra. his card does not occupy system memory 
Space and provides over 50 user controllable 
functions including prog character set, fully 

48K System compatible with Gemini G805 and G815/809 

£549 (£631.35 inc, VAT) Disk Systems. Software supplied on Gemini 
system disks. Built and tested. 

CP/M 2.2 


The Microvector 256A isa m4 performance graphics 

display interface on an 80- BUS and NASBUS compatible card. 

Various eh ee primitives such as vector and character 
eneration are executed in hardware by a Thompson EF9356 
raphic Display Processor. nae rates are typically 

4 million pixels per second giving full animation capability. 

Various vector and character types can be selected. 

Characters can be scaled to give 256 different sizes. 

MV 256A Suitable for TV use (PAL-UHF) £499.00 + VAT 

MV 256B Suitable for TV or RGB monitor £220.00 + VAT 


£100 —ctisinc. van | 


NASCOM 2 KIT 
$225 _1:258.751nc. var) 


Built & Tested 
(£327.75 inc. VAT) 


Phoenix 
P42 Monitor 


Ahigh quality data 
display monitor, ideal 
for all Nascom and 
Gemini systems. 


SHARP MZ80A 
es eae 


20M resolution. 
Electronic magnificence from Sharp Available in amber or 
green phosphor. 
Z80A C.P.U. - 48K RAM - 4K ROM - Industry standard Qwerty 
keyboard with numeric pad - 9” GREENC.R.T. - 1200 baud $14 0 
cassette - Music and sound - Real time clock : Enhanced BASIC (£126.50 inc. VAT) 


: Full editing facilities - Internal expansion. 


PRINTERS 


Olivetti Praxis 41 


£436 (6501.40 
1.40 inc. VAI 
Pat: RX80 ” Complete bein RS 232 
\ 4 ‘SS. Interface and numeric key 
£296 (£342.70 inc. VAN) a | pad. This module enables the 
Epson MX100 Type III ros 4 Praxis 41 to be used as: 
ae * a Personal Computer 
console 


£496 (£569.95 inc. VAT) | =— 
NEC 8023A —— 


£339 (£389.95 inc. VAT) 4 * a quality, low volume 


printer 


SEIKOSHA GP100A * a typewriter 

£2415 (£246.95 inc. VAT) communicating point-to- 
2 " point, or via modem, or 

Daisy Wheel Printer: acoustic coupler. 


Smith-Corona TP-4 £485 (£557.75 inc. VAT) £595 (£684.25 inc. VAN) 
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LOW COST SYSTEMS 


Micro Professor MPF Il 64K 


MPF Il is a most exciting addition to our range. Based 
on 6502 microprocessor this machine offers 64K of RAM, 
high resolution 6 colour graphics, and sound. Standard 
BASIC interpreter is Applesoft compatible, allowing 
MPF Il to read and write tapes in Apple format. 
Complete with excellent 600 page manual. 


*® MicroProfessor £233.92 (£268.99 inc V.AT.) 
* Joystick $13.00 (£14.95inc V.AT) 
* MPF Il printer £161.53 (£185.75inc V.AT) 
* Software Cassettes £4.34 (£4.99 inc V.AT) 


Dragon 32 


A powerful colour computer for under £180 
* 32K RAM 

% 6809E Microprocessor 

% Extended Microsoft Colour BASIC 


MICROVALUE 
DEALERS: 


AMERSHAM, BUCKS 
Amersham Computer Centre, 


* 9 Colour, 5 Resolution Display er toosnsyann0F 4 
% Sound through TV 5 octaves, 255 tones \ See A7 ; 
%* Advanced Graphics | 52 BRISTOL 
Full range of Dragon software available. ] (£175 inc. VAT) Target Electronics Lid., 
_——_— ee! WT Ue ae 46 Cherry Lane. 

. . Tel: (0272) 421196 
Sinclair ZX841 — 


EGHAM, SURREY 
Electrovalue Ltd., 
28 St. Judes Road, 
Englefield Green. 
Tel: (07843) 3603 


Now available through MicroValue — 
areal computer for less than £50! 


* Sinclair ZX81 Computer £43.43 (£49.95 inc. VAT) 
* Sinclair ZX Printer £34.74 (£39.95 inc. VAT) 


*ZX841 Learning Lab £17.35 (£19.95 inc. VAT) LEEDS 
* Software for Sinclair from £3.43 (£3.95 inc. VAT) Leeds Computer Centre, 
60/62 Merrion Centre. 
Sinclair ZX Spectrum ib pram a 
NEW LOW PRICES IPSWICH 
; , MDW (Electronics), 
Colour, sound and high resolution 47/49 bridge cost. 
graphics from only £99.95 Tel: arene 78295 Road 
* 16K ZX Spectrum Microcomputer £ 86.92 , 
(£99.95 incl. VAT) LONDON W2 
%* 48K ZX Spectrum Microcomputer £113.00 Henry's Radio, 
(£129.95 incl. VAT) 404 Edgware Road. 
*® Sinclair ZX Printer £34.74 (£39.95 inc. VAT) Tel: 01-402 6822 
oo Swi 
F Records, 
Texas TI99-4A Computer House, 
Colour, sound and a typewriter type Chae kein 
keyboard for under £160 Tel: 01-2237730 
Atruly expandable microcomputer system 
with a wide range of educational and MANCHESTER M19 
games software. EV Computing, 
700 Burnage Lane. 
%* Texas TI99-4A Microcomputer 16K Tel: 061-431 4866 
£139.08 (£159.95 incl. VAI NOTTINGHAM 
* Voice Synthesiser Unit £43.43 Computerama 
* Peripheral Expansion Unit £130.39 (£149.95 incl. VAT) 357 Derby Road. 
* Disk Drive £278.24 (£319.95 incl. VAT) ¥ Disk Control board (for above) £165.70 (£189.95 incl. VAT) Tet: (0602) 781742 
ORIC 4 ORIC1 when used with the ORIC MODEM will allow access to PRESTEL-Viewdata, onbeee ster 


which has 200,000 pages of interactive information covering sport, travel, 


hotel bookings, games, etc. 
+ ORIC 4 48K Microcomputer = oie 
£147.79 (£169.95 incl. VAT) 


* ORIC 14 
Communications 
Modem £68.69 
(£79.00 incl. VAT) 


REAL value — from the Professionals 
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News: Commercial software 


OFT bl 


TODDLERS’ GAMES 


Longman Software 


three software titles for children in 
the 4-8 year age range. They are 
all educational in nature and 
designed tcr the ZX Spectrum. 
untabout is an introduction to 
mple addition and subtraction, 
covering numbers from one to 10. 
Hot Dot ‘Spotter i a game of speed 
| |, te y young children 
stim: ate amisere quickly. 
é Litt- off! itains a 
comp uter ba 
chiidren plu 
letter ana 
The r 


detail 


Have introduced 


a game encouraging 
1 ognition 

of each game 
ue uding VAT and further 
iiable from Longman 
yman Group Limited, 
Burnt Mill, 


om OIF eater a F 
4j% or pnone 


SOFT TOUCH 


Kuma have produced some more 
useful packages. Cash Excnange is 
for comparison of foreign 
currencies and predicting trends 


he user to 
rrency rates S 
of currencies and 
s to nee from the 
using curre 


pre odu ce lis 
calculate amount 


cnosen currencies 
historical rates (1 
January 1981). 
displayed on the screen or algal 
graphically. Data tor Ste rling anc 
‘jtain’s main trading partners is 
am with 


p 


included in the prog 
facilities and instructions for 
adding other currencies applicabie 


for tne user. Sixty tour e 
; including cross rate 
ile able ~ tne. paeis pr 


change 
are 


29Orar 


_ the 


iod, 


headings toa maximum co 
tive payment codes as 


es are 


nt or 


= features: 


entries can be entered 
into date order and can be 
searched for and if necessary } 
changed; and monthly summaries 
may be printed out. Solidstate 
Accounts is priced at £24.50 
including VAT. 

Zen editor/assembler for the 
Newbrain consists of a cassette, 
manual and full assembly listing. It } 
is not a tutorial on assembly 
language and a standard text book 
is recommended for this purpose. 
Full and detailed user instructions 
on epee Zen are in the 
manual. Some of Zen's features are 
fuil set of editor commands 
inc ‘luding string search; compact 
source files and free format text; 
file merging; decimal, hex and f 
octal parameters: six maths : 
operators; fully formatted List and 
Symbol Sort to screen or printer; 
paging for sheet feed printers; 
object to cassette or memory; and 


available; 


full obje ode debugger. Zen 
costs £29.95 plus VAT. 
For informati on on any of the 


ts con 


mentioned produc ‘t Kuma 
Computers oe) il York Roac 
Maiaenhe Berkshire SL6 1SC 


REATER UNDERSTANDING 


Underst ig Ltd 
an al new products: a 
number of new ve 
Corplan, the alres 
management game whicl é 
; teaching and training aid 
from ‘O' and ‘A’ 
management level in sc! s and 
ea jes are now available — for 
> 2X Spectrum, BBC Micro, 
OM, and Apple as well as 
> Tandy TRS-80 Model 
ymmodore PET a : 
5 lable 1 3 


have 


anal! 


sed 5 


S10nNS 


level of 


Y 3 iM versions of the 
anh te p lar Cashbook Model 
Il] and 1 Trader packages. Twe co! 

the Company's new small business 
ems are now available for the 


BBC Micro as well as the TRS-80 
Model III: /ATkeeper and 
Invoi ; 


; stems come 
iseful manuals and 
rom £49 to £99. For 
esa a contact 
Limited, 100 
Crickelwood Lane, saber NW2 
2D5 or phone 0]-450 1744, 


AIMING FOR VIC-TORY 


Five new cartridge games for the 

VIC have been launched by 

a video arcade 
game, ine sorporates four c ompletel y 
different space adventures: Astro 

Battles, Laser Attack, Space Warp 


- hep in 
Understanding 
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and Flagship, and each one must 
be successtully completed before 
the operator can progress to the 
next challenging situation. Used 
with a Commodore joystick, Gort is 
priced at £24.95 including VAT 
and plugs straight into the VIC- 20, 

Cosmic Jailbreak imagines an 
increase In space crime 
necessitating a high security prison 
to be established in the far reaches 
of the galaxy. The operator acts as 
the jailer and must defend against 
alien space ships, cosmic bugs, 
lasers, bombs and meteor showers. 
Played from the keyboard or with a 
joystick, Cosmic Jailbreak costs 
£19.95 including VAT. 

Cosmic Cruncher is a starship 
and its mission is to destroy roving 
alien satellites. As the operator 
manoeuvres through various 
galaxies, refuge can only be taken 
in strategically placed space 
stations which supply the limited 
fire power, Cosmic Cruncher can 
be played with the keyboard or a 
joystick and costs £19.95 including 
VAT. 

Menagerie deals with the 
plight of computer fleas on a 
treacherous journey to home base. 
After negotiating a river infested 
with ferocious flea-eating 
crocodiles and a deadly spider 
swamp, the fleas must complete 
their journey by hopping on the 
back of passing rabbits, dogs and 
elephants. Priced at £19.95, 
Menagerie can be played with 
either joystick or keyboard, 

Take the money and run is the 
theme of the filth game: Money 
Wars. With only a force field and a 
imited number of walls for 
protection, the operator has to 
escape with as much money as 
possible. Whilst shots sound and 
ights flash, arrows from above 
turn the character to a skeleton, 
hen an angel, as it floats upwards 
to rest. Played from the keyboard, 
Money Wars costs £19.95, 


YE GODS! 


From Zeus Software comes a utility 
for apelealer? programmers using 
BASIC. Initially developed for 
users of Tandy Models | and III 
TRS-80s, Inped considerably 
reduces the time and etfort for 
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creating input, display and editing 
routines. The utility has been made 
with ease-of-use in mind and the 
programmer is presented with a 
multi-field input command with 
incorporated ‘Printed @' options. 
The user can benetit from full 
cursor control and additional 
features include four functions 
related to Hex addressing, variable 
and labelled GOTO, variable 
GOSUB, date validation and 
compression, high speed graphic 
repeats and more. 

The package is compatible with 
any disc operating system and can 
easily be appended to extended 
BASIC DOS, The utility is 
currently available for 48K level II 
machines only. The disc retails at 
£42. 50 and £2.50 postage and 
packing. Dealer enquiries are 
welcome and DOS must be 
specified. Further information is 
available from Zeus Software, 37 
Hamilton Square, Birkenhead, 
Merseyside L41 5BP. 


DON'T TAX YOUR BRAIN 


A soltware package which could 
revolutionise life assurance and 
personal taxation counselling is 
now available. Claimed to be the 
first profess onal level software to 
be written for the Epson HX-20, the 
Computax package automatically 
carries out all the complex 
calculations involved in planning 
for legitimate tax avoidance. 
Within seconds the package 

carries out three important 
finattens: using figures SUPI plied 
by the client it computes actual or 
projected income tax liabil ity 
calculates the actual level of 
expenses needed to reach a 
required tax threshold, and shows 
the effect of various solutions. 

In the event of a change to the 
taxation system, registered users otf 
the system will be provided with an 
updated version of the program at 
a reduced cost. Priced at £49.50, 
Computax is distributed through 
Epson dealers, For more 
information contact P-Cam 
Systems Limited, Hanbury House, 
Welsh Street, Chepstow NP6 SLL. 


BEING TAUGHT A LESSON 


Microdeal have introduced Tele- 
Tuter | for the Dragon 32. It 
consists of four programs: Spelling 
test, Word drill, Maths drill and 
Estimate. 

Spelling test uses the sound 
track of the cassette recording to 
produce a standard oral spelling 
test, Word drill is designed to give 
a multiple choice vocabulary test; 
words and their definition are 
entered onto a data file which can 


SOFT WARES 


be stored on tape. Maths drill may 
be used with up to six students at 
one time enabling practice of 
addition, subtraction, division and 
multiplication; it incorporates ]0 
levels of difficulty and a full report 
is made at the end of each test. 
Estimate is designed to help up to 
five students practice their mental 
arithmetic in the four main 
mathematical areas. 

Instructions for the programs 
come in a detailed manual and the 
whole thing is packaged in a 
sealed A4 binder. It retails at £25 
and is available through dealers or 
direct from Nigrauea. 41 Truro 
Road, St Austell, Cornwall PL 25 
5JE or phone 0726-67676. 


BRIEFING 


Ratco Software has produced a 
machine code routine for the BBC 
Micro which allows character 
strings to be printed in one of four 
characters to be heightened, 
widened, rotated, reflected and/or 
inverted. The routine oc cupies 384 
bytes, is relocatable and can be 
called from BASIC with the CALL 
statement, It is available (with a 
substantial domonstration program 
in BASIC} tor £2 from Ratco 
Software, 3! |'7? College Road, 
Moseley, Birmingham B13 QW. 

Supercale is now available in a 
wide range of formats suitable for 
both eight and 16-bit micros. The 
even greater power of Supercalc? 
with a consolidation feature has 
helped to broaden the appeal of 
this spreadsheet system. Additional 
features are alpha/numeric sorts 
and a calendar/clock, The package 
comes complete with an improved 
easy to follow manual plus an 
introductory bouklet which enables 
the novice to create a spreadsheet 
model in 10 minutes flat. The price 
of Supercalc* is £199 and the 
price of Supercalc has been 
reduced to £135. Details are 
available trom Softpac Limited, |4 
Castle Street, Bridgwater, 
Somerset TA6 3DB or phone 
0278- 421020, 

Due to the volume demand for 
the EDG Graphics Package. 
Salamander Software have 
negotiated a reduction in price: 
the tape-based package is now 
£19.95 and the disc version is now 
£24.95, Tape-based package 
owners can upgrade to the disc 
package by returning their 
package to Salamander for 
replacement; the cost of the 
ipgrade is £11.50 including 
carriage. More details can be 
obtained trom Salamander 
Software, |7 Norfolk Road, 
Brigton, East Sussex BN] 4A A, 
phone 0273-771942. 
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ADVENTURE 


Next month's Computing Today will contain a free 
16-page supplement concerned entirely with the subject 
dear to our reader's hearts — Adventure games. Like us, 
many of you like the challenge involved in cracking 
obscure clues (just what is it you have to do with that 
bent hatpin?}, and trying to discover the individual 
guirks of the various authors in case that gives you an 
insight into a possible solution. Or maybe you like to set 
puzzles for other people to crack, or else the simple 
savagery of sword and sorcery provides a welcome 
diversion from your drab, tedious lives? We'll have 
something for everybody next month — tips on solving 
Adventure games, the sorts of things to bear in mind 
when you're totally stumped, plus some advice for those 
who would like to try writing their own Adventures, This 
will be required reading for anyone wishing to take part 
in the competition we have lined up for the December 
Computing Today, so start queuing outside your 
newsagent's now. 


THE LASER 200 


From the land of the Rising Tower Block, Hong Kong, 
comes a small colour computer called the Laser 200. You 
may have seen one on show at the Computer Fair: 

now Computing Today has taken delivery of one for 
our usual in-depth hardware review. 
First impressions are of a competitor aimed 
at the ZX Spectrum, still the leading 
contender at an end of the market where 
open warfare is breaking out. Read 
Computing Today next month to find 
out how it measures up. 


\ 
\ 
\ 


OUR FORTH ISSUE 


Actually Computing Today has been around a bit longer 
than that, but what we're trying to say is that there are 
several articles on the up-and-coming language of 
FORTH in the November issue. A new programming 
series aimed at the complete novice in FORTH will show 
how to speak this new tongue, whie a trio of commercial 
FORTHs for the Spectrum and Oric 1 will be reviewed. 
Finally there’s a dictionary for the Jupiter Ace which will 
provide extended floating point capabilities such as 
LOG and EXP functions. Get CT and go bilingual. 


ZX LPRINT 


Have you noticed how nasty Sinclair's silver printing 
paper goes if you handle it too much with sweaty fingers? 
Not to mention the problems we have in trying to 
reproduce listings of Spectrum programs in the 
magazine when printed using the ZX Printer. A possible 
solution has arisen in the form of the ZX LPRINT, an 
adaptor that allows the Spectrum to use better quality 
printers. Our reviewer has been trying out the 
hardware, writing some software and there'll be some 
examples of the possibilities to look at too, 


BBC MICRO WORD PROCESSOR 


If you own a BBC Model B and an Epson MX-80F/T III 
printer, you have some suitable hardware to get into 
word processing. The November edition of Computing 
Today will provide you with some suitable software. 
Written in BASIC and machine code, the program 
provides several word processing functions such as 
entering and editing text, formatting the text to the VDU 
or printer, saving and loading text files, and performing 
search and replace. We can’t make you a better writer, 
but we can make life between rejection slips a lot easier. 


Articles described here are in an advanced state of preparation 
but circumstances may dictate changes to the final contents. 
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‘There's one 


game you should play 
with a home computer 


before you buy it. 


If youre looking for your 
first home computer, may we 
make a suggestion. 

‘Tear out this page. 

| And ask these questions of 
every computer you look at. 

1) Is the basic price reason- 
able, say under £180? 

2) Does it work with 
a monitor as well as with 
an ordinary UHF TV? 

3) Does it include a basic 
training manual that doesnt 
require a science degree to 
understand? 

4) Does it have colour? 

5) And sound? 

6) Does it take cassettes? 

7) And cartridges? 

8) And can you operate 
them with joysticks working 
directly off the basic unit? 

9) Does it have a profes- 
sional quality keyboard that's 
guaranteed for twenty million de- 
pressions (and no headaches)? 

10) Does it have colour 
graphics that are capable of 
producing detailed pictures? 

Il)Is the case robust 
enough to stand up to the kids? . 

12) Does it use a standard 


miles away from English? |, ‘ 
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language that's nota million . 


13) Is there an expanding 
range of high quality software 
available from the makers? 

14) Does the software in- 
clude educational programs for 
adults as well as the very young? 

15) And is there software 


20 Questions. 


sophisticated enough to satisfy 
the experts? 

16) Does it use the most up 
to date technology, for instance 
the 6809E microprocessor? 

17) Will it drive a standard 


| printer directly from the basic 


unit? 
18) Is it made in the UK? 
19) And for the basic price 


ON32_ | 


TV not 
included 
in price. 


will I get an easily accessible, 
yet large memory of at least 32K? 

20) Or willl have to add lots 
of extras (and lots of money) 
for that much? 

After youve finished pester- 
ing every computer salesman 
in sight, compare your 
answers to these, cour- 
tesy of the Dragon 32 
(this is, after all,an ad for 
the Dragon). 

Questions 1-19. Yes, yes, yes, 
yes, yes, yes, yes, yes, yes, yes, 
yes, yes, yes, yes, yes, yes, yes, 
yes and yes. Question 20. No. 

If youre thinking that that's 
alot of computer for the money, 
youd be right. 

However, when you come to 
read the handbook youll soon 
realise that somethings missing. 

The jargon usually asso- 
ciated with computers. 

You see every part of the 
Dragon has been carefully 
designed to be easily under- 
stood, even by total beginners. 
Yet it has all the features an 
expert could want. Just ask it. 


DRAGON 32 


The first familycomputer. 


News: Commercial products 


BUSINESS NEWS 


SMALL TALK? 


A lightweight, battery-powered 
data terrninal which fits into half a 
standard-sized briefcase has been 
introduced by that prolitic 
company, Texas Instruments. At 
6lb weight without batteries, "the 
Mode! 709 has a full-sized 
typewriter-like key cd and print 
forrnats of both 80 or 132 columns 
per line frorn the totally new, 
virtually silent 9 by 1] elernent 
replaceable printhead 


An innovativ 


User- 


feature is the provision for iona 
Solid-State Software cartridge 
which can provide s ial 

compu ter like features and 
functionality. The we of these 
cartridges vill oa ow the i 1) 


utorn ically al up a com 
ar <n — th ne us sser's | 
sequence 
sartridge is a 4 nets or 
terrninal custornisation to fit 
specilic dedicated tasks 
The one-off price for the 709 in 
ypical contiguration is ak 
£800. More information can 
obtained from Texas Instrurnents 
Manton Lane, Bedtord 
or pha > 02: 34-67466 


MAKING ADVANCES 


NEC 
Personal Comp 
16-bit persona 
ability to supg 


has announced its Advanced 
outer in the UK: this 
naputer has the 
rt up to 640K of 


main memory ana offers a choice 
of - oe systems including the 
CP/M-86 systern. It is based on an 


14 


NEC-manufactured 16 
cornpatible ae pre 
The APC has a} 


of 1024 by 1024 pe 


6-bit 8086 


ution 2 
with a rnovable window of 640 by 
475 pixels which can be displayed 


at any « time, and the ability to 
display eight co 

enhanced data 
dise driv 


characters 


There is also 


itware rien 


dis stribut 


hons., 


r, single disc 


3 are 1} ) ee Ls 


HOI with 


s HO2 but a colour 
(3188, For 
S ¢ : NEC Business 
ng (Eur pe} Limited, NEC 
164/166 Drurmmon ds 
NW 1 3HP or phor ie 


Street ; 


A new higns 
based on the Ex 
ottered by British Monornarks. 
systern can be used sa ae in 
world and it linxs with the 

1omarks s Tel ex ¢ 


a 


tting te ephone 
L ae the Monornarks 


‘t and correct it 
LOD creen and 


oureau h 


. sink k | ornpute 


an ds send his 


ily Telex it to the 
Similarly, the Ep 


red in 


under th 


juce permanent 
id outgoing 


complete s suppCc 
catlered by hex. 


ornputer 


1 Road, 


TANIC IBM 


board 


fare 


Titan is a new multifunction 
for the IBM |} Its hardy 


includes two st por 

paraliel port to hich 
ran a J 

purr pa 

port}, : interface, a real- 
tire cale sith battery 
back-up and 64K to S76K of parity 


ced dynarnic | 


orate work like a 
© prov 


>, and | 


8 rnucn memory as 
clock suppor 
, Whatime, keeps track of 
id » that the user 


Ma 


ils Irom Pete 
w Hall Hey 
icashire BB4 


CATERING FOR EXECUTIVES 


Osborne have announ 
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BUSINESS NEWS 


| 


Built-in teatures include an 

integral 7'' amber display screen, 
two half-height disc drives 
providing 200K storage per disc 
and IBM synchronous protocols 
and terrninal ernulation for easy 
interfacing with maintrarme 
computers. Not only a powertul 
portable personal computer, the 
Osborne Executive also becornes a 
portable terrninal enabling t the user 
to plug in to a company's data 
base. Included with every 
Executive is a comprehensive array 
of software valued at over £1550, 
including the latest CP/M Plus 
operating « systern, Personal Pearl 
data base and the UCSD p-systern 
in addition to Wordstar word 
processing, Supercalc electronic 
spreadsheets, CBASIC and 
MBASIC software, The most 
significant cornrnunications feature 
of the Executive is the Universal 
Terminal Ernulator sottware 
package which enables the 
rnachine to be linked with ae 
any computer system, This 
addition to the optional C ‘OMM.- 
PAC enhancernent, available for 
the Osborne | and Executive, 
enabling national or international 
communications with autodialling 


) 


more by contac 
Computer C lorpora ion (UR) 
Lirnited, 38 Tanners Drive, 
Blakelands, Milton Keynes MK 14 
5LL or phone 0908-615274, 


SMALL IS BEAUTIFUL 


Newbury Data's new Executiy 
Terrninal is a dirninutive 5" 
visual display unit designed for 


As is widely known now, 
of Fair Trading is launching an 
investigation of the trading 
practices of Acorn Computer. The 
UK microcermputer manufacturer 
says that it will fight to the end if 
the result goes against it. 

This contreternps has arisen 


because Acorn will not permit their 


authorised dealers to on-sell to 


anybody but the end user. In other 


| words, Acorn do not permit their 
dealers to sell to ‘cowboy’ dealers 
The CRA is on record as 
supporting Acorn, or indeed any 
other manufacturer, in such a 

stand. We feel that the end user 


can only be properly supported by 


an authorised dealer and that it 
non-autnorised dealers are able to 
buy microcomputers, their chief 
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the Office 


both the executive's desk and as an 
on-the-counter enquiry terrninal in 
banks, Post Offices and building 
societies. Priced at around £350 in 
quantities, the basic ETS50 rnodel 
comprises a 5¥2'’ CRT on a 45 by 
90 degree tilt and swivel head, a 
7 by 10°’ base unit housing the 
280A rmicroprocessor-controlled 
logic board, power supply and 
RS5232C interface, and a movable 
numeric keypad. 

The terminal incerporates a 
special non-glare screen and a 
very high retresh rate (100 cycles 
per second} to obviate the eye 
strain problems previously 


CRA CORNER 


interest is to make some guick 
raoney rather than support the 
customer. 

However, the CRA is also on 
recerd frorn sorne year or two ago, 
on another aspect of Acorn 
dealings with their dealers. [t will 
be recalled ca when the BBC 
machine was first launched, Acor 
announced ae there would he no 
room for any discount for dealers. 
After considerable pressure, 
including that frorn the CRA, 
Acorn decided to give a very srnall 
discount to dealers whorn they 
authorised. 

The CRA are very concerned 
with regard to the relationship 
between Acorn and their 
authorised dealers and 
consequently are circulating a 


prevalent with small screen VDUs. 
The screen displays very sharp and 
stable characters, each cell 
eccupying an 8 by 11 dot matrix, 
allowing a maximum of 12 lines by 
40 columns, 

More advanced versions are 
planned offering alpnanurneric 
keyboards, prograrmmable func 
keys, zoom, printer and 
interface ports. Special custe 
versions will also be ava 
rnore information, contact Newbu 
Data Recording cleat 
Hawthorne ne Staine 
Middlesex 8 3JB or 
0784-6] oo 


hone 


questionnaire to BBC dealers ta 
see whether or not they are 
satisfied or indeed can conduct a 
proper business under the present 
discount scheaule. At the same 
time the questionnaire will contain 
appropriate enquiries as to any 
other matters relevant to the 
dealership. 
If it transpires that BBC 
dealers are quite happy with the 
present arrangement, then ot 
course that will be an end to the 
matter. [f, on the other hana, it 
transpires that they are not, 


then 
the Executive Committee of the 
CRA have decided to take the 
matter further. 


A.J. Harding, Public Relations 
Officer. 


eee 
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Na RENE EEE NENG ME MEENA 
SNOWBALL 


at £9.90 is the ultimate adventure for: 
BBC 32k COMMODORE 64 SPECTRUM 48k 


LYNX 48k NASCOM 32k ORIC 48x ATARI 400/800 32k 


Snowball is a massive adventure with over 7000 locations. it 
took nine months to perfect and marks a new leap forward in 
adventure games - it has a detailed, planned background and is 
set aboard a huge starship that would really work, Snowball 
could be a glimpse of the future! 


| You play Kim Kimberley, security agent. Your mission is to 
guard the colony ship Snowball 9 from sabotage. 


Thus when your freezer-coffin wakes you with the Snowball still 
in flight, you know that something must be very wrong. You're 
weakened and disorientated by lengthy hibernation, but the fate 
of the 5 mile long space-ship is in your hands! 


EEA 


Snowball is our new fourth adventure. Here’s what the 
reviewers said about the first three: 


“The descriptions are so good that few players could fail to be 
ensnared by the realism of the mythical worlds where they are 
the hero or heroine... The booklet supplied with each program is 
very helpful. Extensive information is supplied about the game 
scenario... The Level 9 programs are great fun to play, and 
plenty happens to keep you bemused and amused for hours on 


end” - Which Micro & Software Review, August 


"A minor miracle of programming” & *'An impressive suite of 
adventures. They are always a pleasure to play” 


% - Popular Computing Weekly, 12 May & 23 June 


cE MIDDLE EARTH: 
ADVENTURES & 


for the same micros as Snowball. CG 
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Each of these games has over 200 
locations and a host of puzzles. 
They can be played singly or 
together as an impressive 

trilogy. Each game could 

well take months to 

solve! 


1) Colossal Adventure 

The classic mainframe game 
“Adventure” with all the original puzzles 

plus 70 extra rooms 


2) Adventure Quest 
An epic puzzle journey. 


EME NGNENG MENG NE LGN NENG NGG NENG Nee Ne Nee Ne 


3) Dungeon Adventure 
Over 100 puzzles to solve! 


Price: £9.90 each (inclusive) 


Send order, or SAE for catalogue, 
describing your micro, to: 


LEVEL 9 COMPUTING 


Dept C, 229 Hughenden Road, ‘ a Dealer 


High Wycombe, Bucks HP13 5PG - v j Enquiries 
J Welcome 


SETETETETETET Tee Te TETETEPTETOTET: 
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ETE [LIE IEILW 


Superb Printer at a Low Price 
Shinwa CT1 CP80 for only £289 (+ £5 pp) 
2000 sheets of 

perforated tractor 

feed paper 


Compatible with: 
BBC, Serius, Dragon 
Torch, Apple, VIC, 
Osborne, infact almost 
all other types. 


Centronics Interface. ..optional RS232 
Interface available. 

80 column/80cps 

Friction & Adjustable Tractor Feed 
Bi-Directional Logic seeking 

Hi-Res Graphics 

Vertical & Horizontal Tabs 

Italic Style. 


Hurry...Don’t Delay send your cheque 
now and get your box of 2000 sheets of 
paper free. 


4 MILL ROAD 
CAMBRIDGE CB1 2AD 
UNITED KINGDOM 
TELEPHONE (0223) 69235 


REMV ix) Lt 


OTHER COMPUTERS 


32K expat 
T1968 
Nragnn 42 & 


2 TPL BRY 
aati; PAGO 


ORIC AND SINCLAIR COMPUTERS 


Qer lL cemnpote 44K Crag tdsy 2151 
GC VIBK CMM SGT E11? Gre colour 


PRINTERS 


TOMMY Cle 
na larger: 
the camaute 


COMMODORE COMPUTERS 

Gonimadure 64 023. tae 
C1 wn printer 
Our prriber 
i] Val 


SWANLEY ELECTRONICS 


Dept. CT, 32 Goldsel Road, Swanley, Kent BR& 8EZ, England. 
Nothing extra to pay. All prices are inclusive. UK prices are 
shown first and include post and VAT. The second price in 
brackets is for export customers in Europe and includes 
insured air mail postage. The third price is for export 
customers outside Europe (including Australia etc) and 
includes insured airmail postage. Official orders welcome. 
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Kuma Computers 
Limited 


A Combination of 
Soft & Hardware 


(SIFIUS 1) 


|EPSON|} 


Kuma has over 500 software programmes 
covering - utility, educational, 
entertainment, word processing and other 
business |requirements. 

KumaComputers are backed with many 
years of direct experience. 


PHONE NOW or SEND FOR DETAILS 


MAIDENHEAD (0628) 71778 
Kuma Computers Ltd.i1 York Road, 
Maidenhead, Berks SL6 18Q ‘ 


Please tick box ce for information required, and send coupon to: 
Kuma Computers, 11 York Road, Maidenhead, Berks 5L6 1SQ 


HARDWARE SOPTW ARE HARDY ARL SOFWARE 
By Osis O) UO newsrain 2 
OC) sHarpa+saB CO PRINTERS: 
0 osporne-- OF O marrix 
O epson nx-200 OF OO patsy 


POST, CODE 2c ciency time no heat ed hae Rw eke 0 Rahn nies Baa a PY 
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Software News 2 


eet! TRS 80: GENIE SOFTWARE 


INTERDICTOR PILOT 


The background idea to Interdictor Pilot is not novel. The player is flying aspace fighter called an Interdictor Mark Jl. After taking off from 
home starbase he has to transverse space at light speed until such time as he meets an opponent. When this occurs he is automatically 
taken out of light speed, does battle and if successful re-enters light speed until the next encounter, After a certain distance through space 
— depending upon his rank at the time — he will arrive at the first starbase, dock and report in, saving a record of his achievements or 
otherwise, to disk or tape. If all goes well and he is sufficiently skilled he will progress through the ranks of Sub-Lieutenant, Lieutenant, 
Lieutenant-Commander, Commander, Captain and finally Commodore, So far as is known, no one has achieved the latter rank, including 
the author. The higher the rank the greater the length of time during transits between starbases and the more frequent the contacts with 
the enemy. 

The above is anot uncommon, even perhaps rather mundane, description of a space flying/ fighting game, What makes Interdictor Pilot the 
fantastically interesting and fascinating pastime that it is, is the way in which the author has built on the basic theme, For instance, for a 
TRS-80, the graphics are little short of miraculous. Actually this is probably not too surprising because Interdictor Pilot is written in 
machine code and occupies a full 16K. 

The pilot faces a viewing screen surrounded by instruments. These instruments are all graphic; thus for instance, when an enemy force 
appears the range indicator segment 8 is lit. As he comes closer, s0 succeeding segments are lit and the prior ones extinguished. Thus anly 
a glance is required to see how close he is coming. Quite often in the dog fights that ensue, a glance is all that the Interdictor Pilot has. 
Another example of the high quality graphics is when leaving or arriving at a starbase, A three dimensional tunnel appears, through which 
the pilot must navigate. When leaving he is nicely aligned, hence a few touches of the controls here and there will keep him on the straight 
and level out of the tunnel. When arriving at a starbase, however, the position is drastically changed. The opening of the tunnel is displayed 
and it is for the pilot to manoeuvre himself so that he not only flies into it, but also along it. Normally, the vision out through the screen is of 
space and this is really most amazingly realistic, The heavens seem to proceed across the screen almost exactly as one would imagine 
in real life. 

Another amazing graphic realisation is that of an approaching enemy. He starts off as what appears to be a stationary star. As you increase 
speed to approach him, or he comes at you, so he gets larger until eventually you can make out the details of the craft and recognise it. If 
you are approaching him and do not collide, then he or you will swerve to one side and the effect as he passes over, under or to the side of 
you is extremely impressive. You almost want to duck. 

One of the many alternatives open to you when you play the game is what is called the Simulation mode. This is strictly a practice mode. 
You have to take-off from a starbase in the normal way, but once in light speed you can choose the type of aircraft to fight, or you can alsa 
choose to practice docking with a starbase, Again, this simulation mode is not too astounding a feature in a game such as this, many have 
them. But what is so impressive is that the author has included a command whereby the enemy may be “‘paralysed’’. In this mode he is not 
allowed to move or fight. You can literally fly up to him, circle round, see him from any angle and then fly away again. We find this to be 
quite uncanny in its realism. 

Interdictor Pilot is complex and completely fascinating. It is also extremely difficult. It cames with two manuals, the first is a short one 
showing you how to load the program and run it. The second is written in ‘‘real time'' that is to say it is the manual which in the far distant 
fulure novice Interdictor Pilots will be handed when they first start to fly. 

Interdictor Pilot is compatible with the Tandy Model I, |} and 4 machines, together with the Genie | and Genie II. 


Interdictor Pilot(Tape) ... £14.95 
Interdictor Pilot (Disk)... £17.50 Inclusive of VAT P & P 75p 


TEL: [0424] 220391 / 223636 MOLI M ERX~ LTD TELEX 86736 SOTEXG 


A J HARDING (MOLIMERX) 
1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX. 


TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 plus £1 postage. 
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Software: Space combat game 


Karsten Plesner 


SLINGSHOT 


The space combat simulation is a must for 
celestial mechanics everywhere. Newton had 
trouble with the three-body problem — can you 


cope with 15? 


PLAYER 2 TAKING A SLINGSHOT AT PLAYER 1 


PLAYER 


his program is actually an 
T enhanced imr slementation of a 

game | first saw four years 
ago, at the University center of 
Roskilde (Denmark). That program 
was written in RC-COMAL, which 
might be considered to be the 
original version of COMAL-80. 
Though I removed some unwanted 
TeBTaTes, and added several new 
ones, | have tried to maintain the 
well-structured form of COMAL. 
The program was running on a 


FUNCTION 


Tektronix 4012 with very high- 
wen graphics, and | decided 
try to convert it to my Gemini 

501 _ which has a resolution of up 
to 512 by 256 pixels. I chose to use 
a resolution of 256 by 256 pixels, 
as this would make the planets 
appear round. I assume you could 
use any resolution available, but 
the game will p robably appear 
rather unreal if, for instance, you 
use elliptical planets, as a result of 


In:tialises the variabie according to 


50. Line 40 determine 
nave values smalle 
Ensures that the pla 
a missile hits st 


been announcea, the players 
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3s take tu 
He a or is -ost in space 


and that the cerrect move 


ar the opponent. When the 


will be o 1 the opportunity of 


on the screen. The 


number 


t so that they aren't too c 


SLINGSHOT 


the vertical and horizontal 
resolution being too different. The 
program will use 4.5K if you 
remove all the REMs (there are no 
jumps to REM statements!). As 
listed, the program will occupy a 
little less than 6.5K. 


GAME PLAN 


This is a game of ‘interplanetary 
space combat’. It is a game for two 
players, who are each in charge of 
a spacecraft. The object of this 
game is to hit your opponent's 
spacecraft. The difference of this 
game from most others is that the 
missile you shoot at the opponent 
does not advance in a straight line. 
On the contrary, it is attracted to 
the planets in the area (see Fig. 1). 
The route of the missile is thus 
determined by a number of factors: 
the distance to the different 
planets, the sizes of these planets, 
and the velocity of the missile. 

When you want to attempt to 
hit the opponent, you have to try to 
imagine how the missile will move 
when it is fired out in a certain 
angle. The angle has to be in 
degrees: 0° is towards the right, 
90° is upwards, 180° is towards the 
left and 270° is downwards 

Each player is also responsible 
for the degree of attraction of the 
missiles towards the planets, as the 
attraction is proportional to the 
velocity of the missiles. At a low 
velocity the degree of attraction is 
greater than at a higher one. The 
velocity of a missile is determined 
by informing the computer of how 
long a time the missile is to keep 
on accelerating. The stated time 
has to be within the limit of | to 30 
time units, inclusive. A planet's 
size will be reduced when it is hit 
by a missile. Hence, the diameter 
is shortened, and the attraction 
force is decreased. 

At times, the missile will leave 
the screen. However, this does not 
necessarily mean that it is lost, as 
the combat area is greater in size 
than the screen. 


CONVERSION 


The program is written in a 
standard 24K Microsoft BASIC and 
the recently released GRAPHPAC 
by CCSOFT. Converting the 
program for other machines should 
be quite straightforward providing 
that your machine has the basic 
plot primitives. As you may not 
recognise the graphic commands, 
these will be explained in order of 
appearance: 


GS activates the graphics format 


screen and NS deactivates it. 
LORES selects low resolution 
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Software: Space combat game 


graphics (256 * 256). 
SCROLL n causes the scrolling to 


Draws a circle having (XC,YC)} as its coordinates, and RAD as its 


radius. 
630-800 Draws a spacecraft at (X,¥}. affect only n lines of the video 
810-1010 Draws an explosion, having its centre at (X,¥}, if a spacecraft is hit, as display. 

wel] as removing the outer layer of the planet, when the latter is hit. PENUP: all subsequent graphic 
1100-1390 Ensures that the text is written on the two bottom lines and awaits the commands will only cause the 


new orders for the next missile in terms of angle and time for 
acceleration. Furthermore, this subroutine is in charge of the movement 
ct the missile during its acceleration, 


position of the ‘pen’ to be updated, 
and no trace will appear. 


PENDOWN: all following graphic 


400- ) 550; Controls the movement of the missile after it has finished accelerating. , 
1560. 1600 Checks out whether or not the missile has hit anything and if<ESC>has commands will cause a trace to be 
been pressed. If so, the variable ‘HIT’ will be adjusted accordingly. displayed. 
1620. 1640 Draws the new position of the missile if O¢X<XMAX and O<Y<YMAX. The PENERA: all following graphic 


commands will cause any pixels 
already bright to be erased. 


preceding position will not be erased 1f line 1630 is removed, The old 
position is represented by the variable (XOLD, YOLD)}. 


1650-1670 Draws a line from the present pen-coordinates to (X,Y). CIRCLE R.A,B Will cause a circle 
680. 1690 wes from the prese n-coordinates to (XY) wi awi 

: 16oG Moves tram the present pen-coordinates to (X,¥} without drawing a line, or arc to be drawn. (Only when 
FOO. 1710 Clears the screen. 


A=Oand B= 360 a circle will be 
drawn). The centre will be at the 
present pen-coordinates, and the 
radius will be R. 

PSET X.Y sets a pixel at X,Y. 
PRESET X.Y resets a pixel at X,Y. 
STARTAT X.Y will cause the 
position of the pen to be updated. 
DRAWTO X.Y will (don't be 
astonished!) draw to X,Y. 


IMPORTANT VARIABLES 
PLANETII, |} is the X-coardinate of planet number I. 

PLANET(I,2) is the ¥-coordinate of planet number I. 

PLANET(L, 3) is tre radius of planet number |. 

PLANETI(I,4) is the mags of planet number [. 

SHIP(I, 1) is the X-coardinate of spacecraft number I. 

SHIP(I, 2) 1s the Y-coordinate of spacecraft number I. 

HIT= 1 if you just hit a planet, HIT=2af you hit your opponent, HI'T=3it you hit your own 
ship and HIT=4 if your missile is lost in space 


Listing 1. Slingshot written using CCSOFT’s GRAPHPAC. BOTTOM LINES 


9 REM ##% SETUP GRAPHIC SCREEN FOR LOW-RESOLUTION GRAPHICS 280 PLANET (1, 2) =RND# ('YMAX—48) +37 

10 GS: LORES 270) PLANET(I, 3) =RND#8+2.5 

20 RANDOMIZE 3000 VOL=4/3sPTO(PLANET (1, 3)%2) 

29 REM #8 =CLEAR SCREEN 310 PLANET (1,4) =VOL/30 

30 BOSUB 1700 320 FOR J=1 TO I-1 

40 XMOX=2551 YMAX=255 330 IF (PLANET (J, 1)-PLAWET (I, 1))°2+ (PLANET (J, 2)-PLANET(1,2)) 


SO INPUT “HOW MANY PLANETS? ", PLANETS “2¢PLANET (J, 3) °2+PLANET (1, 33°27 

60 IF PLANETS>15 OR PLANETS<1 THEN PRINT" THE NUMBER OF PLANETS SHOULD BE +100 THEN JeJ+ls Tet~t 
1-15."1 BOTO 50 3400 NEXT J 
70 PLANE TS= INT (PLANETS) 340 NEXT I 


80 DIM PLANET (PLANETS, 4), SHIP (2,2) 370 FOR I=1 TO PLANETS 
90 PI=3. 1416 380 XC=PLANET(I,1)0 YC=PLANET(I,2)2 RAD=PLANET (1,3) 


99 REM 88% CLEAR SCREEN 389°) = REM 88% =DRAW PLANET £1 
100 BOSUB 1700 390 = @OSUB 550 
10? REM ### PLACE PLANETS & SHIPS WITHIN VISIBLE PART OF THE SCREEN 400 NEXT I 
110 GOSUB 260 409 REM #8 
120 PLAYER=INT (RND+ 1.5) AT RIGHT 
130 PLAYER=3~PLAYER 410 FOR [=1 TO 2 
140 HIT=0 420 SHIP (1,1) =10+908RND: SHIP(1,2)=30+(YMAN-40) ORND: SHIP (2, 1) 
149 REM ##* GET RESPONSE FROM PLAYER = (KMAX 10) -FO8RNDe 

150 BOSUB 1110 SHIP (2, 2) =30+(YMAX—40) SRND 

430 TDOCLOSE=0 

440 9 FOR J=1 TO PLANETS 


PLACE PLAYER 1 AT LEFT HALF OF THE SCREEN AND PLAYER 2 


156 REM #0¢ HIT=1 IF YOU HIT A PLANET, HIT=2 IF YOU HIT YOUR OPPONENT, 
HIT=3 


159 REM $## IF YOU HIT YOUR OWN SHIP AND HIT=4 IF YOUR MISSILE IG LOST 450 TF ABS(SHIP(T, 1) -PLANET (J, 1) )<6+PLANET (0,3) OR ABB(SHIPIT, 2) 
IN SPACE “PLANET (0,2) 946+ 

160 IF HIT<>1 THEN 190 PLANET (J,3) THEN TOOCLOSE=-1 

169 REM #88 THE RADIUS OF THE PLANET WHICH IS HIT WILL BE REDUCED IF 460 9 NEXT J 


REM #2# =F TOOCLOSE<>FALSE THEN REPOSITION SHIPS 


469 


POSSIBLE 
170 IF PLANET(SHOT,3)>1 THEN PLANET (SHOT, 3)=PLANET (SHOT, 3)-1 470 IF TOOCLOSE THEN GOTO 420 


180 IF PLANET(SHOT,3)<=1 THEN PLANET (SHOT, 3) =. 0001 480 NEXT I 
190 IF HIT¢>2 AND HITC>3 THEN 130 489 REM #88 MAKE SURE THAT SHIPS ARE NOT TOO CLOSE 


1997 REM #98 GAME FINISHED. RESTORE NORMAL SCREEN 490 IF ( {SHIP (1, 1)-SHIP(2,1))*24+(SHIP(1, 2) -SHIP(2, 2))°2)¢3500 THEN 
200 SCROLL 25 


208 REM $08 THE CHR®(14) IN LINE 210 WILL CAUSE DOUBLE-WIDTH LETTERS 500 N=SHIP(1,1)1 Y=GHIP(1,2) 
TO BE SO? REM #08 DRAW SHIP £1 


209 REM #88 PRINTED. CHR#(15) WILL RESTORE NORMAL-SIZED LETTERS. 519 GOSUB 430 
210 IF HIT=2 THEN PRINT CHR®(14)"PLAYER “;PLAYER;” WINS, "| CHRE(15) 520 X=SHIP(2,1)1 Y=SHIP(2,2) 


GOTO 410 


220 IF HIT=3 THEN PRINT “FOOL'! YOU JUST SHOT DOWN YOUR OWN SHIP! !'" 527 REM #8 DRAW SHIP £2 

230 INPUT"DO YOU WANT TO PLAY AGAIN ? “, AS 530 BOSUB 430 

240 [F LEFT#(AS, 1)="¥" OR LEFTSLAS, L)="y" THEN CLEAR: GOTO 10 S40 RETURN 

250 STOP 547 REM #84 THIS ROUTINE DRAWS A PLANET (CENTER AT (xC,YC) AND 
2597 REM *¢8 ROUTINE FOR SETTING UP THE SCENARIO RADIUS=RAD) 


FOR [=1 TO PLANETS 550 PENDOWN 
PLANET (1, 1) =RND#(XMAX-22) #11 560 STARTAT XC, YC 
REM 84% MAKE SURE THAT THE PLANETS ARE PLACED ABOVE THE TWO 570 FOR J=1 TO RAD 
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CIRCLE J,0, 340 
NEXT J 
RETURN 
REM 8% THIS ROUTINE DRAWS THE SPACECRAFTS AT (X,Y) 
xat+4 
REM 838 MOVE TO X,Y 
GOSUB 1480 
X=I-22 Y=¥+2 
REM 08% DRAW TO X,¥ 
GOSUB 1450 
X=xX-6 
REM 88% DRAW TO 
GOSUB 1450 
¥=¥-21 X=¥-2 
REM 343) DRAW TO 
GOSUB 1450 
¥aY-2: X=X+2 
REM 322 DRAW TO 
GOSUB 1450 
XaX+6 
REM &¢8 DRAW TO 
GOSUB 14650 
X=X+21 YaYt+2 
REM 438 DRAW TO 
GOSUB 14650 
kax-4 
PSET X-1,¥-3: PSET X-1,¥-4: PSET X-1,¥-5r PSET X-2,Y-S: PSET X,Y-5 
PSET X-1,¥+3; PSET X-1,¥+4: PSET X-1,¥+S5: PSET X-2,¥+5: PSET X,Y+5 
PSET X-3,¥: PSET X-1,¥: PSET X+1,Y 
RETURN 
REM 88% ROUTINE FOR SHOWING EXPLOSIONS 
XeX-4: Va¥e? 
19 REM ### «IS A PLANET HIT? IF YES THEN REMOVE A BIT OF IT ELSE 
DRAW AN EXPLOSION 
820 IF HIT=1 THEN 970 
829 REM 88% MOVE TO X,Y 
B30 GOSUB 1480 
B40 KexX+d 
849 REM 308 DRAW 
850 GOSUB 1650 
860 X=X-é: Y=¥-5 
86? REM #88 DRAW 
870 GOSUB 1450 
880 X=X+2: Y=a¥+8 
889 REM 88% DRAW 
890 GOSUB 1450 
9700 X=X#2: Y=Y-B 
909 REM 322 DRAW 
910 GOSUB 14650 
920 XexX-6: Y=¥+S 
929 REM 808 DRAW TO X,Y 
930 GOSUB 1450 
940 X=X+4: Y=¥-2 


949 REM 888 MOVE TO X,Y 
950 GOSUB 1480 


960 RETURN 

969 REM $8% REMOVE A BIT OF THE PLANET 
970 X=PLANET (SHOT, 1): Y=PLANET (SHOT, 2) 
980 RAD=PLANET (SHOT, 3) 

989 REM 888 MOVE TO x,¥ 

9970 GOSUB 1480 

1000 PEMERA: CIRCLE RAD, 0,340 

1010 RETURN 

1107 REM $22 MAKE SURE THAT ALL TEXT IS WRITTEN AT THE BOTTOM DF 
THE SCREEN 

1110 SCROLL 2 

1120 FOR I=1 TO 25: PRINT [CD};: NEXT 1 
1130 PRINT PLAYER;" "5 

1140 INPUT “ANGLE “, ANGLE 

1150 ANGLE=ANGLE/1608P1 

1160 INPUT*TIME “,T 

1170 IF T¢1 OR T>3O THEN 1160 ELSE PRINT 
1180 X=SHIP (PLAYER, 1) +78CDS (ANGLE) 

1190 Y=SHIP (PLAYER, 2)+79SIN (ANGLE) 
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SLINGSHOT 


VX=. SS9COS (ANGLE): VY=, 35SIN(ANGLE) 
REM 483 MOVE TO X,Y 
GOSUB 1480 
TIME=0 
X=X4VK1 Yeyevy 
VX=UX+. 28COS (ANGLE): VY=VY+, 28S IN(ANGLE) 
TIME=TIME+1 
REM $9% SHOW NEXT POSITION OF MISSILE 
GOSUB 1420 
XOLD=X1 YOLD=Y 
1280 IF TIME<T AND TIME<10 THEN GOTO 1230 
1290 WHILE HIT=0 
1299 - REM $88 ACCELERATION FINISHED? 
1300s IF_ TIME>=T THEN 1340 
1310 IF VX=0 THEN ANGLE=PI-P1/2SSGN(VY) ELSE ANGLE=ATNIVY/VX) 
-P1E(YX<O) 
1320. VX=VX+. 19COS (ANGLE) 
13300 VY=VY+. 19S IN(ANGLE) 
1339 REM $88 CALCULATE THE NEW DIRECTION AND DISTANCE THE MISSILE 
WILL 60. 
1340 —- BOSUB 1400 
1350 TIME=TIME+1 
1359 REM 88% ANYTHING HIT? 
1360  GOSUB 1560 
1370 WEND 
1380 IF HIT<3 THEN GOSUB 810 
1390 RETURN 
1399 REM $% ROUTINE FOR CALCULATING NEW DIRECTION AND DISTANCE FOR 
THE MISSILE 
1400 Kx=0: KY=0 
1410 FOR J=1 TO PLANETS 
1420 IF PLANET(J,3)<=,001 THEN GOTO 1500 
1430 DX=PLANET(J,1)-X1 DY=PLANET (J, 2)-¥ 
1440 = DIST2=Dx~2+DY*2 
1450 IF DIST2<PLANET(J,3)°2 THEN SHOT=J: J=PLANETS: HIT=1: KX=0: 
KY=0: VX=0: VY¥=0: BOTD 1500 
1460 IF _DX=0 THEN RET=P1-PI/28SGN(DY) ELSE RET=ATN(DY/DX)-PI8 (DX<0) 
1470 G=PLANET (J, 3)*2/DIST2 
1480 —- KX=KX+68COS (RET) 
1490 KY=KY+GSIN(RET) 
1500 NEXT J 
1510 VX=VxX+Kx: VY=VY+KY 
1820 XaXeVX: Y=¥+VY 
1529 REM 88% SHOW NEXT POSITION OF MISSILE IF VISIBLE 
1530 GOSUB 1620 
1540 XOLD=X: YOLD=Y 
1550 RETURN 
S59 REM 488 ROUTINE FOR CHECKING WHETHER ANYTHING HAS BEEN HIT 
1560 IF HIT=0 THEN HIT=-28( (X-SHIP(3-PLAYER, 1) )*24 (Y-SHIP (3-PLAYER, 2)) 
*2425) 
1568 REM $84 IF ESCAPE IS PRESSED THEN THE MISSILE WILL BE CONSIDERED 
LOST IN 
1569 REM 822 SPACE AND THE OPPONENT MAY HAVE A TRY 
1570 IF INP(0)=27 THEN HIT=4 
1580 IF HIT=0 THEN HIT=~38((X-SHIP (PLAYER, 1))~2+(¥-SHIP (PLAYER, 2) ) °2¢9) 
1590 IF HIT=0 THEN HIT=-48(X%<-20 OR 276¢X OR ¥<-20 OR 274<¥) 
1600 RETURN 
1618 REM 443 DRAW SHOT. IF YOU WANT TD SEE THE TRACE, AND NOT ONLY 
THE PRESENT 
1619 REM 88% POSITION OF THE MISSILE, REMOVE LINE 1430 
1620 IF X>0 AND XMAX>X AND Y>O AND YMAX>Y THEN PSET X,Y 
1430 IF XOLD<>x OR YOLD<>Y THEN PRESET XOLD, YOLD 
1640 RETURN 
1649 REM t&& ROUTINE FOR DRAWING FROM PRESENT PEN-COORDINATES TO X,¥ 
IF VISIBLE 
1650 IF x<O OR XMAX<X OR Y<O OR YMAX<Y THEN PENUP 
IF X%>0 AND XMAX>X AND Y>O AND Y<YMAX THEN PENDOWN: DRAWTO X,¥ 
RETURN 
REM 888 MOVE TO X,Y SUBROUTINE 
PENUP: DRAWTO X,¥ 
RETURN 
REM 328 CLEAR SCREEN SUBROUTINE 
as 
RETURN 
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We are exhibiting at the following 
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see the products for yourself. 


e Personal Computer World, 
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e Electronics Hobby Fair, 
Alexandra Pavilion, October 27-30. 
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FORTRAN for Micros 


One of the first high-level languages, 
FORTRAN was first used on mainframe and 
minicomputers and a great deal of software 
has been produced over the years. Now that 
the language is available for micros, much of 
the software is being utilised, making 
FORTRAN a very useful tool for micro users. 


Assuming only some working knowledge of 


BASIC programming, Garry Marshall's new 
book will appeal to all potential users of 
FORTRAN. It has sections on graphics and 
program development, gives example 
programs and encourages readers to start 
writing programs in FORTRAN as quickly as 
possible. 


Softcover 96pages 216 x 138mm 
0408013362 £5.95 


Order now from your local bookseller 
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LANGUAGES IN USE 


When are block graphics not block graphics? 
When they’re pseudo high-res. This month we 
explain the technique using BASIC and LISP 


programs. 


he basic techniques for 
programming block graphics 


displays are quite well 
developed now. In some quarters 
the view has been expressed that 
block graphics have had their day 
and they have now been 
superseded by high-resolution 
graphics. However, a closer look at 
the microcomputer graphics scene 
reveals that this is not the case. 
The considered use of block 
graphics allows intricate displays 
to be created with the use of very 
litthe memory overhead. Indeed, 
the introduction of ‘sprites’ and 
'M O Bs’ (moveable object blocks) 
on more recent micros, together 
with the capability to handle them 
in sophisticated ways with quite 
simple graphics programming, has 
led to a renewal of interest in block 
graphics. 

When using block graphics we 
can think of any image as being 
composed of a list of block 
graphics characters, each of which 
occupies a particular position so 
that the positions can be arranged 
in the same order as the characters 
in a list of their own. In this way 
any display can be represented by 
a pair of lists. The computer 
language LISP is intended 
specifically for manipulating lists. 
To illustrate the way that LISP 
works and to explore its suitability 
as an alternative language to 
BASIC, we shall examine ways in 
which block graphic displays can 
be created using LISP. 


ON DISPLAY 


The principal technique for 
creating block graphics displays 
takes advantage of the fact that the 
screens of block graphics systems 
are memory mapped. This means 
that when the code for a block 
graphics character is placed in the 
memory location that corresponds 
to a particular screen position, the 
graphics character automatically 
appears in that position. The 
BASIC command that permits a 
number to be placed in a 
particular memory location is 
POKE, and this command is 
central in block graphics 
programming. The only machine 
on which displays cannot be 
created with its use is the Texas 


Instruments TI-99/4A, where the 
PRINT command must be used 
since it possesses no POKE 
command in its BASIC. 

To create the image given in 
Fig. |, where it is illustrated 


Fig. 1. Image composed of block 
graphics characters. 


against a grid which shows the 
character positions, we therefore 
need to know the codes of the 
graphics characters involved and 
the addresses of the memory 
locations corresponding to the 
screen positions that are occupied 
by graphics characters. The codes 
and the screen memory map vary 
from machine to machine. Figures 
2 and 3 give the information as it 
applies to the PET. Using this 
information, the program in Listing 
1 produces the required display. 
Even a comparatively simple 
display such as this uses nine 
different graphics characters and 
places the characters in 29 screen 
positions. 

There is no way to avoid using 
the codes for the graphics 
characters in a program of this 
kind. It is, however, possible to 
use screen positions instead of 


address 
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addresses in the region of memory 
that is mapped to the screen. This 
is much more convenient for the 
graphics programmer. It can be 
done by incorporating the screen 
memory mapping function in the 
program so that it can compute the 
address of the memory location 
corresponding to any screen 
position. A second program to 
generate the display of Fig. ! 
which uses data consisting of the 
screen column anda row that each 
character is shown in Listing 2. 


Fig. 2. Block graphics characters in 
Fig. 4. 


INTERACTION 


It is often more enjoyable, and 
more useful, to be able to design 
and draw images on the screen 
interactively. Many programs to do 
this have been written and 
published, and the third program 
shows how simple and compact 
such a program can be. It is 
presented here in on of its shortest 
possible forms so that its essential 
principles can be observed and 
also because it provides the basis 
for another program to be 
developed later. 


32768 
1 


32808 
“a 


32848 


32888 
“al 


32928 


32968 
~~ 


33008 


33048 


Fig. 3. Rows, columns and addresses in screen memory for the PET. 
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The idea of the program is that 
the number of keys on the numeric 
keypad can be used to drive a 
‘drawing head’ round the screen, 


10 PRINT "(CLS]" 


20 FOR L=1 TO 29 
30 READ AD,PC 
40 POKE AD,PC 


leaving a trace as it moves so that 50 NEXT I 

a drawing is created. This program 60 DATA 32771,100, 32772, 100, 32810, 78, 32812, 233 
causes a trace consisting of a full- 70 DATA 32850,79,32851,99, 32852, 160, 32853,100 
sized character block (PET code 80 DATA 32854, 100, 32855, 100, 32889, 78, 32890, 101 
160) to be jeft so that the trace can 90 DATA 32892, 160,32895,233,32929,79,32930,101 
appear fairly clumsy. However, it 100 DATA 32932,160, 32933,99,32934,99,32935,160 
should be remembered that it is in 110 DATA 32969,76,32970,101, 32972, 160, 32973, 100 
the nature of block graphics that 120 DATA 32974, 100,32975,105, 33010, 76, 33011,100 


they provide low-resolution 130 DATA 33012, 105 


displays. A way of improving the 
resolution is examined in the next 


Listing 1. Simple program to produce block graphics on the PET. 


section. The present program only 10 PRINT "[CLS]" 
permits the drawing head to be 20 FOR I=1 TO 29 
moved up and down, and to the 30 READ CO,RO,PC 
left and right. However, it is a 4O AD=32768+40#(RO-1)+CO-1 
simple matter to extend it to permit 50 POKE AD,PC 
movement in diagonal directions to 60 NEXT I 

occur. The scheme for movement 70 DATA 4,1,100, 
control makes use of the keys as 80 DATA 3,3,79 
shown in Fig. 4. The 5 key 90 DATA 7,3, 10 
provides a static representation of — oe 

the drawing head, and to drive the ys “ee 

drawing head down the screen it is 130 DATA 


140 DATA 


DIM OFF(8) 

OFF(2)=40: OFF(4)=-1 

OFF(6)=1: OFF(8)=-40 

AD=33268: PRINT "(CLS]" 

POKE AD,160 

GET C$: IF C$="" THEN 60 

IF C$="2" OR C$="4" OR C$="6" OR CH="Bt 
THEN AD=AD+OFF(VAL(C$)) 

GOTO 50 


Listing 3. A ‘chunky graphics’ drawing program. 


10 
20 
30 
yo 
Fig. 4. Movement control scheme. 590 
6a 
only necessary to press the key that 70 
is down from the 5 (the 2 key). The 50 
trace can be extended in the other 90 
permitted directions in a similar 1H & 
fashion. se 


. 130 AD=33268: PRINT "[CLS]" 
Since (on the PET) the screen 140 POKE AD,PC(5): LD$z"6" 


is mapped in rows of 40, the screen 150 GET TD$: IF TD$="" THEN 150 

position that is down from the 160 LF To$"2" OR TD$="4" OR TD$]e"B" OR TDgsrBn 1 
current position of the drawing THEN 180 
head is always mapped to a 79 GOTO 150 

memory location with address 40 180 AD=AD+0OFF(VAL(LD$)) 

more than that of the memory 190 J=LC(VAL(LD$)) | 
location corresponding to the 200 L=TC(VAL(TD$)) 

current position. This offset value 2190 Z=((NOT J) AND L) OR (J AND (NOT L)) 


230 POKE AD,PC(Z) 
240 LD$=TD$ 
250 GOTO 150 


is stored in element 2 of an array 
containing offset values so that 
when the 2 key is pressed the 


program causes the value in the Listing 4, A drawing program using picture logic. 
second element of this array to be 

added to the present address of the 1G DIM LC(8),TC(B8),PC(15),RC(15 
memory location for the drawing 120 FOR 120 TO 15: "RC(PC(I)) =I: 
head. In this way the position of 220 P2Z OR RC(PEEK(AD}) 
the drawing head can be simply 230 POKE AD,PC(P) 

and rapidly updated. Movements to 


the left, right and up, which are Listing 5. These modifications to Listing 4 allow the program to ‘look ahead’ 
caused respectively by pressing and preserve existing lines. 
keys 4, 6, and 8 can be similarly 
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produced when the values — 1, | 
and — 40 are stored in the fourth, 
sixth and eighth elements of the 
array containing the offset values 
The drawing program is given in 
Listing 3. Drawings produced by 
this program will lack the variety 
that can be obtained with the 
earlier ones, but the program is 
much easier to use. 


PICTURE LOGIC 


The rather crude drawings 
produced by the interactive 
drawing program can be improved 
considerably with the aid of a small 
picture logic system. The picture 
logic or picture language involves 
the 12 graphics characters shown 
in Fig. 5 and the ways in which 
‘ney can be combined to form a 
continuous trace. The PET cades 


LE 


Fig. 6. Coding scheme for logical codes. 
used, and so it is also necessary to 
be able to convert from one coding 
scheme to another. 

The characters shown in Fig. 5 
are to be used in drawing a 
continuous, high-resolution trace 


(that is, a trace that is one dot 


11 


Fig. 5. Block graphics characters with logical codes and PET codes. 


tor generating each character 
using the POKE command are 
given, and also a logical code 
which can be systematically 
assigned to each character using 
the scheme illustrated in Fig. 6. 
Each character can be regarded as 
being composed of up to four 
lines, each of which emanates from 
the centre of the character and 
terminates at the middle of an 
edge. Each of these lines is 
weighted as shown in Fig. 6, and 
the logical code for a character is 
computed by adding the weighting 
values for each line that is present 
in the character, The logical code 
ig introduced because it makes the 
development of the picture logic 
much simpler. When using this 
logic to produce displays on a 
microcomputer screen the codes 
for that particular micro must be 


srecn 


ny 


wide) on a block graphics s 
The trace is to be driven in 
one of four directions in the same 
way as is used by ¢! 
drawing program q 
Figure 7 shows a ty} 
given by the earlier program with 
the corresponding trace that we 
are aiming to produce 
When using these characters to 
generate a continuous trace there 
is a certain logic in the way that 
the characters are to be placed 
next to each other in order to 
extend the trace. The trace is 
always extended by plotting a 
character in the next position to be 
encountered in the direction in 
which the trace is already 
proceeding. So, to illus _ i 
trace was last extended to the right 
by drawing a horizontal line (wi 
the logical code 5), then the nex 


+ the 


eS 2 
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Fig. 7. Chunky trace and 
corresponding high resolution trace. 


characler will be plotted to its right 
ana whatever command is giver: 
the next character to be plotted 


cannot be one of those with logical 
‘odes 3. 9, 10 or 11 because none 
o! these wil: give a continuous 

trace. To write a program that can 


be driven interactively to produce 
a high-resoluticn trace, we must 
rays thal characters 
1 together to make the 
fer to this asa 
picture language k the rules 
for combining graphics characters 
sensible pictures are 


INCOVET 


‘an be str 
t > Whe many 
racc. We Cal&: ré 


eOCaUSe 


s to tne rules of a 
etermine the 
ras can be 
ensible 
: s logic we can 
observe that the ke ctors in 
‘ding how the trace should be 


extended at any time are the 
on in which the trace ‘s 

ing ana the direction in 
ve extended. Tne 
th the trace is 


nand giv 
on in whic 


and 


ould 


can be extend 
8. The !as 


repre 


> current command 
the trace fo be 


ssued The 


COMPUTING TODAY OCTOBER 1983 


27 


Series: Computer languages 


Fig. 8. Ways of extending the trace in all situations. 


character position with a single 
line from its centre shows the final 
part af the existing trace and 
indicates the direction in which it 
is progressing in response the LC, 
The other square shows how the 
trace can be extended in response 
to TC in all cases. 

Examining the first row ol the 
table (for which the last command 
was 2, so that the trace is 
proceeding downwards}, wnen the 
next command is 2 a vertical line 
character can be drawn since the 
trace has only to be extended in 
the direction it is already taking. 
However in response to the new 


command 4, the direction taxen by 


the trace must be changed from 
downwards to leftwards. This can 
be arranged by extending the 
trace using the character witn 
logical code 12. Similarly the 
character with code 9 will effect a 
turn to the right. The final entry in 
the top row of the table records 
that if the trace is directed 
downwards and the new command 


requires it to be extended upwaras 


then no extension is made to the 
curve. Actually, so that this 
situation is dealt with in the same 
way as the others, the blank 
character with logical code Ois 
plotted. 


The table shows that in genera! 


the trace is extended by 
continuing in the direction of the 
existing trace to the centre of the 
next character position and then 
drawing a line from the centre in 
the direction indicated by the new 
command. In this way the last 
command and the next one both 
exert an influence on tne way in 
which the trace is extended, The 
only exceptions fo thig description 
of how the trace is extended ccmur 
when the new commana reverses 
the direction of the trace, and in 
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Fig. 9. Codes for the lines contributed by LC and TC, 


betore the character can be plotted 
on the screen. The conversion is 
performed using a lock-up table 
implemented using the array PC. | 
is achieved by storing the actual 
code corresponding to the logical 
code | in PC(I} — the Ith element 
of the array. 

The program in ils present 
form has the shoricaming that, if 
the trace is made to cross itself, it 
can obliterate parts of the existing 
trace and so disconnect it. 
However, the program can be 
modified to look ahead and 
preserve any ‘ines already plotted 


this situation the effects ot the last 
command and of the new one are 
required to cancel each other out, 
giving a character with no lines to 
be plotted. 

The lines contributed to the 
character tor extending the curve 
are giver for all cases in Fig. 9 
using the scheme of Fig. 6, The 
problem that remains is to 
determine how these can be 
combined te give the character 
that is needed to extend the trace, 
The OR onerator immediately 

sul itself since the character 

‘s composed of the lines that are 
contributed by either the last 
commana or the next one. 
Examination of the table in 

Fig. :Ga shows that the OR 
operator gives the logical code of 
the required character in al] cases 
except those where the new 
command reverses the direction of 
the trace. However, the exclusive- 
OR function tabulated in Fig. i0b 
provides the necessary logic. 

The program in Listing 4, based 
on the same framework as the 
previous interactive drawing 
program but incorporating the 
picture logic we have developed, 
gives high-resolution traces. Lines 
20 to 50 of the program 
incorporate the information given 
in Fig. @. The variable J holds the 
cecde for the line contributed to the 
character for extending the trace 
by the last command, while L holds 
the code for the line contributed 
by the new command. The 
exclusive-OR of the values in J and 
L is implemented in line 2]0 using 
AND, OR and NOT since most 
BASICs de not orovide this 
operator, ana the result is stored in 
7. to give the logical code for the 
character to extend the trace. This 
code must be converted to the Ha 40 Table of values for OR and 
actual code for use with POKE EXOR operators. 


in the character position where a 
character is to be placed te extend 
the trace. This can be done by 
modifying lines lO and 230, and 
adding lines 120 and 220 as 

shown in Listing 5. 

It should be noted that the 
improyement in resolution given by 
these programs is more apparent 
than real. Although the resulting 
trace js one dot wide rather than 
one character wide, the trace can 
be made no more detailed. Its 
main advantage is that its twists 
and turns are much more clearly 
marked since the different parts of 
the curve do not merge with each 
other, 


LISP 


LISF is a language for processing 
lists. In LISP a list of items is 
written by placing the items 
between brackets, thus: 
(PEN PENCIL RULER ERASER STENCIL) 
The item of a list can be either 
elementary data or lists. A LISP 

is ae written as a list 
the LISP program 
the BA SIc * command 


equivale nt t 
POKE 43 76h, 1 
is written as 
(POKE 32768 160) 

When a LISP program is 


evaluated, the first iter in the list 
representing ue program is taken 
as a function to be applied to the 
remaining items in the list. 

To plot an image on a biock 
graphics screen using LISP, we 
can lirst represent the image by a 
list of codes for the characters ee 
a corresponding lst of the memory 
locations to which the positions 
that the iracters shouid occupy 
are mapped. With the image 
eat te in this way by two 
lists, the irmage can then be 
generated by using POKE. 

A list of codes can be assigned 
a name by using the LISP function 
SETQ. The name CODE can be 
given to the list of the first few 
codes needed for the image in 
Fig. { by: 

(SETQ CODE '(100 100 78 233 79 99)) 
Similarly, the corresponding list of 
locations in the screen memory can 
be named ADDRESS by: 

(SETQ ADDRESS '(32771 32772 32810 
32812 32850 328451}) 

The top part of the image in Fig. 
can now be generated by applying 
POKE to the first item in each list 
and then the second and so on 

unti! the lists are exhausted. 

The two fundamental list 
‘ocessing functions in LISP are 
CAR and CDR. When applied to a 
ist CAR gives the first item of the 
ist, while CDB gives the list with 
its first item removed. Thus: 


(CAR CODE) 


gives: 

100 

and: 

(CDR ADDRESS) 

delivers the result: 

(32772 32810 32812 32850 32851) 

The image can now be generated 

by: 

(POKE (CAR ADDRESS) (CAR CODE)) 

to plot the first character, and 

then: 

(SETQ ADDRESS (CDR ADDRESS)) 

(SETQ CODE (CDR CODE)) 

to remove the items that have been 

dealt with from the lists before 

repeating all three steps until the 
ists are exhausted. This 

procedure, although it illustrates 

the principles of generating a 

display using LISP, is not 

particularly convenient. However, 

LISP eermits us to define functions 

of our own by using its DEFINE 

feature. With its aid a function 

cae PLOT to plot an image 

represented by two lists A and B 

that contain, respectively, 

addresses and character codes can 

be definea by: 

(DEFINE (PLOT A B) 

(COND ((NULL A) NIL) 


(T (CONS (POKE (CAR A) (CAR B)) 
(PLOT (CDR A} (CDR BJ)})}) 


TI 


daving detined this function, the 
image Sel Hlenp ted by the lists 
ADDRESS and CODE can be 
plotted by: 

(PLOT ADDRESS CODE) 

The definition of PLOT contains 
two LISP functions which need to 
be explained. COND is the 
conditional function. It takes the 
form: 


(COND (test1 result?) 
(test2 result2) 


{testN resultN)) 

When it is used the tests are made 
successively until one is found to 
be true (T), and then the result 
corresponding to this first 
success{ul test is the one delivered. 
NULL is applied to a list to see 
whether it is empty [that is, 
whether it contains no items). 
Applying NULL to any empty list 
gives the result true while applying 
it to any other list gives false as the 
result. Having explained these 
functions, tne way that PLOT is 
Sage can be stated informally 

‘To plot the image ae sented 
ie ‘the lists A and B, test if A is 
empty and if it is do nothing, 
otherwise apply POKE to the first 
item in each of A and B, and then 
recursively apply PLOT to the two 
ists with their first items removed’. 

There is a simpler way to plot 
the image, aithough if involves the 
use of a more sophisticated 
function. This function is 


MAPCAR: it needs to be supplied 


LANGUAGES IN USE 


with a function and a list, or lists, 
of arguments for that function, 
MAPCAR then causes the function 
it is supplied with to be applied 
successively to the iterns in the list, 
or lists. With its use cur image can 
be plotted by: 


(MAPCAR "POKE ADDRESS CODE) 


Now that we can produce images 
in LISP it is interesting to try to 
develop a drawing program. LISP 
does not have an interactive 
facility comparable to GET in 
BASIC, but a drawing program 
can be developed that is similar to 
the sirmple one given above in 
BASIC. Since the commands to 
drive the drawing head cannot be 
issued individually in interactive 
tashion, it shoulda come as no 
surprise to find that they are to be 
provided as the items of a list. 
Following the same 
conventions as in the earlier 
BASIC program, we can start by 
initialising AD with: 
(3SETQ AD 33268) 


A function !or handling any one at 
the movement commanas 2, 4, 

and 8 can be defined. It uses the 
LISP function EQ which tests 

ppt ie! its two arguments are 
egual. The definition is: 


(DEFINE (MOVE C) 

(COND ((EQ C 2) ({POKE (SETQ AD 
(PLUS AD 4O}} 1603) 
(CEQ Cc 4) (POKE (SETQ AD 
(DIFFERENCE AD 1)) 1603) 
(CEQ C 6) (POKE (SETQ AD 
(PLUS AD 1}) 160)) 
((EQ C 8} {POKE (SETQ aD 
(DIFFERENCE AD 4O}) 160)) 
(T NIL)}) 


Now when a list of comrnands is 
created by: 

(SETQ COMMAND '(2 2 4 4 8B 4)) 
the corresponding trace is 
produced by: 

(POKE AD 160) 

(MAPCAR "MOVE COMMAND) 


SUMMARY 


LISP possesses many functions 

ot its own, but it also permits new 
functions to be cdelined to suit the 
programmer's needs. In this way 
the user can extend the lanquauge 
so that if is ‘ailored to his needs. 
One ol the keys to the successtul 
use of LISP is the definition of the 
necessary functions. To program a 
task it is first broken down inte 
sub-tasks. By writing functions to 
carry out the sub-tasks and then 
combining them into functions that 
perform higher tasks it is olten 
possible to perform the original 
task by the application of a single 
function. However, this function is 
at the top of the pyramid of all the 
other functions of which it is 
composed. 
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ELIMINATE 
FAULTY 
CASSETTES 


DataClone is the first company in the UK 
established specifically for the duplication of 
data cassettes. 

All other duplicating houses are audio 
orientated — only DataClone has a 
duplicating system designed from scratch 
purely to handle computer information. 

The result? 

Greatly improved reliability in data transfer 
rates from 300 to beyond 2400 baud — 
previously unattainable. 

All formats catered for. Quantities from 100 
to infinity. 

Contact us now for brochure 

DataClone — the first specialist service for 
computer cassettes. 


el cS 


DATACLONE 


UNIT 1 
Roslin Square, Roslin Road, Acton, 
London W3 
Tel: 01-993 2134 


IN YOUR OWN 
HOME, 

IN YOUR OWN 
TIME, 

AT YOUR OWN 
PACE. 


Learn computer programming quickly and easily 
through the renowned ICS “Open College” 
system, taking the course at your own pace and 


in your own time. 

Use the famous ICS study texts, backed up by 
your own expert tutor, and learn computer 
programming, the proven way, with ICS home 
study. 

Courses: 

| Introduction to Computer 

Programming 
Programming in BASIC 
Programming in COBOL 


CAC ; @ 


Approved oy CACE Menberot 4800 


Please send me your prospectus on Computer Programming | 


| Name __ ee ee 
, FES Address _ —_ = ] 
urnputor Progra ng =. | 
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Part type 1 off 25-99 100 up 


4116 200ns 1.25 1.10 
4816 100ns for BBC comp 1,95 1.75 
4164 200ns 360 


90 


Sons 
450ns Texas he 


OA-CPU 


£299 fSUA-CTG f2.99 
f 50 FBl2 reg 50 

Leap profile IC. sockels 

Pins 8 14 16 18 20 

Pence 12 13 14 16 16 

3 relating floppy discs per 10 in 


6522 PIA 


24 28 40 
2 24 2y 38 
plaste library ¢ aS: 


a) 


1 7.0c 5 inch SSDD £149 boenck DSLD £2 
Sigh i Es 
8 inch 53S5U £19.25 8 inch SSDD ¢25.64 &inch DSDD t25 50 


74LS series TTL. large stocks at law prices with DIY discounts 
starting at a mix of just 25 pieces. Write or ‘phone for list. 
Please add 50p post & packing to orders under £15 and VAT to 
total. Access & Visa welcome, 24hr service on (054 422) 618. 
Government & Educational orders welcome, £15 minimum 
Trade accounts operated, ‘phone or write for details. 


Happy Memories (CT), Gladestry, Kington, 
Herefordshire. HR5 3NY. Tel: (054 422) 618 or 628 
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WHILE OTHER COMPUTER COMPANIES 
ARE BUSY SETTING NEW PRICES, 
SPECTRAVIDEO IS BUSY SETTING 

NEW STANDARDS. 


MSX™ and LOGO™: Two more reasons why Spectravideo is 
leading the way in Personal Computers. 


While price wars and confusion reign all around 
us, Spectravideo goes about its business, setting stan- 
dards by which all other personal computers will soon 
be judged. MSX and LOGO are the two latest ex- 
amples of how Spectravideo is rocking-and reshaping 
-the personal computer industry. 


MSX AND LOGO. 

It is now history that, on June 15 1983, Spectra- 
video, Inc. joined with most of Japan's largest 
electronics firms to launch MSX; The most far-reaching 
personal computer standard in history. MSX is the 
name given to a specific hardware/software con- 
figuration that makes product interchangeability 
possible. While Spectravideo is proud to participate 
in MSX, we are even prouder of this fact: It was our 
own SV-318 computer that was used as a prototype 
for the MSX design! There are two important aspects 
to this. 

First, all future MSX hardware-i.e. computers, 
peripherals, appliances-will be based on several key 
design elements of the SV-318. What does this 
mean to you, the consumer? A great deal, because 
when you buy an SV-318, you will not only be able to 
use all of Spectravideo's own software and hard- 
ware-you'll also be able to take advantage of all the 
remarkable new equipment that will be coming from 
other MSX participants. 

In addition, the software aspect of MSX was 
largely inspired by the software built into the SV-318. 
From the outset, Spectravideo offered built-in Micro- 
soft BASIC as its resident interpreter. Now, Microsoft 
also makes a LOGO program compatible with the 
SV-318. It was Spectravideo's Microsoft BASIC/LOGO 
that helped to make MSX possible. 

Another standard that Spectravideo can take 
credit for is the built-in Joystick/Cursor Control. Built 
right into the SV console, this control is always at - 
fingertips and is much easier and faster to use than 
external joysticks or Convermona Sept controls. 


Certain engineering elements that helped to make 
this built-in control possible have also been incor- 
porated into MSX. 


OTHER STANDARDS OF EXCELLENCE. 

While these are the computer standardizations 
that Spectravideo helped to initiate, they by no 
means represent the whole SV-318 story. This 
remarkable computer has also established many 
standards of excellence that other personal com- 
puters now aspire to: 


© Built-in Super Extended Microsoft BASIC-Makes the 
$V-318 the first truly programmable affordable computer! 


® Extraordinary Memory-32K ROM expandable to 96K, 
and 32K RAM expandable (via bank switching)to an 
amazing 255K. 


® Unparalleled Expandability-A full supporting system of 
14 peripherals, including our new Colecovision™ Game 
Adapter, 7-Slot Expander Unit, Floppy Disk Drive, Data 
Cassette, Interface Cartridges, etc. 


© More Available Software-Built-in CP/M compatibility 
gives you immediate access to over JOOO existing soft- 
ware programs. Plus, you can Utilize Soectravideo's own 
fine software library. 


® Advanced Graphics Capabilities-The SV-318 offers 16 
colors in high resolution, and more importantly, 32 pro- 
grammablie sprites that allow tremendous contro! of 
movable screen objects. 


® Many other fine features—Such as Z8OA Microprocessor 
with fast (3.6) internal clock, top-loading cartridge slot, 
10 user-programmabie special function keys, 3 sound 
channels (8 octaves per channel!), low profile and 
attractive styling. 
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Software: Microtan 65 utility 


Robert J. Hutt 


NON-DESTRUCTIVE 
MICROTAN CURSOR 


Cursors — foiled again. Microtan’s BASIC 
features a destructive cursor which makes 
typing errors tedious to correct. This article 
shows how to put things right. 


he Microtan computer’ 
uses a continuous, 


destructive cursor in its 

BASIC interpreter firmware. 
Whether typing data or text into a 
program, typing BASIC 
commands, using statements as 
direct commands, or typing lines 
of program, once characters have 
been typed (and ‘before pressing 
<RETURN> }) the only way of 
correcting an error in the line is to 
delete all characters up to the 
error, delete and correct the 
character then retype the 
remainder of the text once again. 

There is anc ent editor for 
altering lines of program after 
entry but no similar way of 
correcting other types of keyboard 
input. {You could of course, 
provide data input correction 
tacilities within a pregram). 

I frequently find the very 
limited method of keyboard input 
correction rather frustrating and so 
set about devising a non- 
eeairie ttive cursor (‘flashing 

cursor’) routine which | cou:d use 
within BASIC. The advantage of a 
flashing cursor is that you can step 
backwards or forwards ‘over’ 


at any position within the line and 
return to the end of the ae yet 

» the remainder of the 

aracters intact. 

There were a number of 
oroblems involved in writing the 
routine, One was that such 6502 
assembly language as I understand 
has been completely self taught, 
largely by puzzling out other 
peoples embly code routines, 
then trying to implement them on 
my computer. However, the 
routine jisted works witnout unaue 
limitations ane ] hope that you 
enjoy using it and perhaps 
adapling it for your own needs, 


DOWN TO BASICS 


There is litt 
workings of Microtan's BASIC 
interpreter (though ae is slowly 
becoming available): therefore, 
some detective work was necessary 
on the way the interpreter deais 
with input. Unuike TANBUG and 
XBUG, the BASIC interpreter does 
not read and act on input 
displayed on the screen. As 


le documentation on the 


characters are read from the 
keyboard, they are written to an 
input buffer as well as to the 
screen. The input buffer takes up 
80 memory locations in page zero 
starting at location 35 hex (53 
decimal). When you press 
<RETURN>, Microtan gets to 
work on the characters in the input 
bulfer, not those shown on the 
screen. The implication of this a 
is that, once the flashing curso 
routine is in operation, whatever 
alterations are Sa to the text on 
screen, identica: changes must be 
made within ier input buffer. 

A further point about the input 
buffer is that index X in the CPU 
carries the number of characters 
enterea to the input buffer. On exit 
from the flashing cursor routine 
index X must, therefore, carry this 
game information. During passage 
through the routine it is necessary 
to use index X for other purposes 
so the location labelled COPL in 
the User Manual, 1E hex (30 
decimal}, is used to carry the input 
buffer character count. 

The TANBUG subroutine 
normally used to output characters 
to the screen (in TANBUG version 
2) is also used to output these 
characters to a printer, one by one 
as they are received from the 
key board. al a non- destructive 


manne! ai hig 
ine of charac 
ine of text is altered on screen. 
The flashing cursor routine adapts 
a different way of sending 
keyboard input character 
printer. Only just before ving 
the routine, following receipt from 
he keyboard ot any control 
character, is eae sent to a 
printer ({f connected); then the tu:l 
contents of the inpu: butter is 
outout at one time. 
Within a BASIC program a 
is outout as a promet wnen the 
program expects data or text to be 
input. This means that the 
characters receivea from the 
keyboara will be displayea ry 
screen inset from the start of th 
screen character line. ah 
uses three page zera locations to 
point te the current cursor 
position. The address of the 
memory jocation corresponaing to 
the start of the screen line within 
which the cursor is positionea is 
ICURS, OA hex (10 decimal), low 
byte and ICURSH, OB hex (11 
decimal), high byte. The position 
of the cursor along the line is held 
in VDUIND, 03 hex (3 decimal), 
and this is loaded into index Y at 
the microprocesscr prior ta 
displaying a character at the 
curser position. The value held in 
VDUIND is returned to zero each 
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Listing 14. Complete listing of the Flashing Cursor routine. 


Subroutine to delete cursor and fill the remainder of BASIC's 
input buffer with spaces. 


DEF 
1DF1 
1DF3 
1DF5 
1DF7 
1DF9 
IDFA 
IDFC 
IDFE 
1DFF 


A403 
A920 
910A 
A24F 
9935 
CA 

FALE 
10F9 
Eg 

40 


CLREBF LDY $3 
LDA ##20 
MORSPA STA ($A),Y 
LDX #$4F 
STA $35,% 
DEX 
CPX $1E 
BPL $1DF7 
INX 
RTS 


VDUIND 


COPL 
MORSPA 


Delete continuous 
cursor. 


Fill remainder of 
BASIC’s input buffer 
with spaces. 


Subroutine to access ‘Flashing Cursor’ from BASIC. 


1E00 
1E01 
1£02 
1EQ3 
1£04 
LE05 
LEO? 
1E0A 
1E0C 
LEOF 
1EL1 
E14 
1E16 
1E18 
1EtA 
1EIC 
ELE 
1E20 
1E22 


1E25 
1E26 
1€27 
1£28 
1E29 
1E2A 


The ‘Flashing Cursor’ 


E28 
1E2C 
1E2D 
1E2E 
1E2F 
E31 
1E33 
1E35 
1E38 
1ESA 


1E3C 
LESF 


1E40 
1E41 
1E42 


48 

BA 

48 

98 

48 
ASLO 
BD97LE 
ASH 
ADIBIE 
AD12 
AD9PIE 
AGAC 
8510 
A92B 
851 
ATLE 
8512 
AING 
SDF DIF 


48 
Ag 
48 
AA 
68 
40 


78 

48 

98 

48 
A501 
£906 
Fo05 
ADFDAF 
F059 
Bb1E 


20EF 1D 
EA 


ACCESS PHA 
THA 
PHA 
TYA 
PHA 
LDA $19 
STA $t€97 
LOA $1t 
STA $1E98 
LDA $12 
STA $1E99 
LDA #$4C 
STA $10 
LDA #$2B 
STA $11 
LDA a$1E 
STA $12 
LDA #0 
STA $iFFD 


PLA 
TAY 
PLA 
TAK 
PLA 
RIS 


SEI 

PHA 

TYA 

PHA 

LOA $1 
CMP #$4 
BEQ $1E3A 
LDA $iFFD 
BEQ $1E93 
STX $1E 


JSR SiDEF 
NOP 


INTSLI1 
ENINTI 
INTSL2 
ENINT2 
INTSL3 
ENINT3 


INTSLI 


INTSL2 


INTSLS 


FLAFLE 


interrupt routine. 


ICHAR 


FLAFLE 
RESTOR 
COPL 


CLREBF 
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Save registers on 
stack, 


Transfer instruction 
from slow interrupt 
link to the exit 
from this routine, 


Set up slow interrupt 
with juap to FLACUR, 


Clear FLAFL6 which 
shows if ‘Flashing 
Cursor’ is activated. 
Restore registers 
and return to BASIC, 


Disable interrupts. 
Save A and IY on 
stack, 


If the key pressed 
15 <CTRLOF then 
continue interrupt. 
If FLAFLG is clear 
then quit routine. 
Save no. of 
characters held by 
input buffer in COPL. 
Delete continuous 
cursor and fil] 

rest of input buffer 
with spaces, 
Rearrange locations: 
ICURS to contain 
address of start of 


1E43 
1E45 
E46 
1E48 
1E4A 
1E4C 
ESE 
1E50 
1E52 


1E54 
1E56 


1E58 
1ESA 
1ESC 
{ESE 
1£60 
1E42 
{E64 
1Eb6 
1E48 
1EbA 
1E4C 
EGE 
1E70 
1E72 
1E74 
1E76 
E78 
1E7A 
1E7B 
1E7D 
ETF 
1E80 
Eat 
E83 
1E85 
1£87 
1E89 
1E8B 
1E8D 
1E90 
1E91 
1E93 
1£94 
1E95 
1E% 
1E97 
1E98 
1E99 
tE9A 
1E9B 
tE9C 
1E9D 
TEAO 
1EA2 


1EAS 
1EA7 
EAB 
IEAA 
EAD 
IEAF 


450A ADC $A 
38 SEC 
ESIE SBC $1E 
850A STA $A 
ASOB LDA $8 
E900 SBC #80 
8508 STA $8 
8403 STX $3 
A501 IDCHR LDA $1 
C904 CMP #$4 
FoaS BEQ $1E9D 
C908 CNP #$8 
FOSF BEQ $1EBB 
C909 CHP #$9 
FOSE BEQ $1EBE 
C915 CHP #915 
FOSD BE@ $1EC1 
C904 CHP $94 
FOSC BEQ $iEC4 
C940 CHP #$40 
FOSB BEQ $1EC7 
C905 CHP #$5 
FOSA BEQ $1ECA 
C97F CHP $$7F 
F059 BEQ $1ECD 
C920 CMP #$20 
B058 BCS $1ED0 
ASOA = ENDINT LDA $A 
49 PHA 
29E0 AND #$E0 
850A STA $A 
38 SEC 
468 PLA 
ES0A SRC $A 
8503 STA $3 
A200 LDX #40 
E41E  WMORCH? CPX $1E 
F008 BEO $1E93 
BSS5 LDA $35,% 
2075FE JSR $FE75 
Ea INX 
10F4 BPL ${E87 
48 RESTOR PLA 
Ag TAY 
68 PLA 
58 CLI 

ENINTI ? 

ENINT2 ? 

ENINTS ? 
EA NOP 
EA NOP 
EA NOP 
ACFDIF FLAFIX LDY $iFFD 
D005 BNE $1EA8 
SDF DIF STA $iFFD 
FOOE BEQ@ $1EB5 
EA NOP 
A000 LDY #0 
SCF DIF STY $1FFD 
8401 STY $1 
AQFF LDA #$FF 


MICROTAN CURSOR 
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TCURS 
COPL 
TCURS : 
TCURSH 
TCURSH 


VDUIND 
ICHAR 


FLAFIX 


BSLNK 

TABLNK 
UPLNK 

DWNLNK 
CLWLNK 
ECHLNK 
DCHLNK 


OPTLWK 
TCURS 


ICURS 
ICURS 


VDUIND 


COPL 
RESTOR 


OPCHR 


MORCH? 


FLAFLE 
CLFLFG 
FLAFLE 


PKBD 


FLAFLB 
ICHAR 


input shown on 
screen, and VDUIND 
to contain the 
current cursor 
position within the 
line of input. 


Look again at the 
present character, 
If it is ¢CTRLF 
branch to ammend 
FLAFLE. 

If <BACK SPACE), 


<TABD, 
<CTRLYU, 
<CTRLYD, 
(a, 
<CTRLDE, 


or <DELETE> then 

deal with it. 

If a text character 
then display it, else 
return ICURS and 
VDUIND to systea’s 
noraal configuration 
and pointing at the 
start of the line 

of input on screen. 


Send the character(s) 
held by the input 
buffer through the 
character output 
subroutine, 


Restore registers. 


Enable interrupts and 
proceed according to 
the instructions read 
from slow interrupt 
link, 


If FLAFLB is set 
deal with it, else 
set FLAFLE to 
activate routine and 
branch to PKBD. 


Clear FLAFL6 to 
deactivate routine, 
clear ICHAR, 
display continuous 


Software: Microtan 65 utility 


eo 
rt 


lime Ihe cursor moves to the start 
ot the next screen text ine. The 
va.ue held in VDUIND does ne 


normally therefore, exceed IF hex 


(eae cowie), 
Index X, you will recall, 
“ans tae total acamber o! 
wld in B oe 

_ within the: trashing 

sor routine, wnatever oc: ges 


Ter cys 
texvdata 
opreqram ia sol lixel, 
written lo tue screen beginning at 
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heCOT yy 


ther 


exe text fey 
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tina 


inore 


norma, operation 
‘hat those valucs 3 
wthir, bae flashing wurser re 
Further, Mieratan oormealy only 
scrolls the text 
eharaster has 


A Srreear er. 
beer wrinted to 
ne cast mornery 
cation alogates lo sereern 

itmain the tasking cnarsear 
subroutine i718 
charamturs are MAT 
existitiga vite at text, thal a 
character will be written to + 
lex ation ¢¥ 
er retal celine 
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DON'T INTERRUPT 


Tan crormal y op 
mers Input trom 
via an interrupt routine coupled 
with cae TANBUG’s POLLKB 


subrout! 


(AND #$7F) and the re 


aone by mo 
interrupt Ji 
LQ, i. ana iz 
deeima.) and writing 
interrupt routine. Inaeea, 

a this method of p 


bend u 


chara: 


ASSING 


s flashing 
cursor routine is ble, 
However, normally n interrupt 
deals with a single character 
entered from the keyboard, 
new character entered genera 
its own interruot. 
In the tlashing 
one Interrupt mus 
ull line 


4 APC 


he 
nierrupts 


SGERING as 


eve., ora 
which 4 
f charavlers 
ah to 
i Lary Wierrupr. High @ 
contplicated ther. | : 
{‘or another method at 
‘na single charac: 
ard while staying on tne 
toot level 
s POLLS 
Tal 5.4 Page 26° weil, 
i, Ol hex €) decimall, 
waiting until tne interrupt routine 
; rvices the <eyooard 
acimput part, 
49139 
wharacter 
s approach 
' if H roll 
Oo dirceetly, reac the input 
acer and write it to the 
othe input bulle: 
aking this late: aporoacn 
maans that nterrupts must be 
disablea while flasning curser 
‘ior. Tf 


© | 


ACree, 
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Since interrupts are disabled while 
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1EB1 910A STA $(A),¥ cursor and branch to 1F37 EOEO CPX #$E0 
1EB3 DOCS BNE $1E78 ENDINT end the routine, 1F39 DOFS BNE $1F30 NVUPEM 
fEBS 20D31E JSR $1ED3 FLASH Display flashing 1F3B A920 LDA #$20 Fill bottom line of 
cursor and poll the 1F3D A8 TAY screen with spaces, 
key-board. On 1F3E 88 ANOSPA DEY 
character input 1F3F 699E003 STA $3E0,Y¥ 
1EB8 = 4C521E JAP $1£52 IDCHAR juap to IDCHAR. 1F42 DOFA BNE ${F3E ANDSPA 
{EBB 4C791F BSLNK JMP $1F79  DOBS 1F44 38 SEC Adjust ICURS to point 
1EBE 4C@11F TABLNK JMP $1F81 DOTAB 1F45 ASOA LDA $A ICURS 
1€C1 4CBBIF UPLNK JMP $iFB8B OUP 1F47? E920 SBC #$20 start of displayed 
1EC4 4C981F DWNLNK JMP $1F98 DODWN 1F49 850A STA $A ICURS input. 
1EC? 4CESiF CLNLNK JMP $1FE8 DOCLN 1F4B EA NOP 
{ECA 4CC9IF ECHLNK JMP $1FC9 © DOECHR 1F4aC 18 CLC SKSERL 
{ECD 4CCE1F DCHLNK JMP $iFCE DODCHR IFAD 60 RTS 
{EDO 4C4E1F OPTLNK JMP $iF4E OPTCHR 1F4E ASIE OPTCHR LDA $1E COPL Check there is rooa 
1ED3 A403 FLASH LDY $3 VDUIND Read the character at 1750 C94F CMP #$4F in the input buffer 
1ED5 BL0A LDA ($A),¥ the cursor’s present 1F52 9003 BCC $1F57 = MVCHRS)~—sif sa deal with 
position, character, Else 
1ED7 8DFFIF STA $iFFF © CUCHS1_ = Store it in CUCHS! 1F54 4CBS1E PKBLK1 JMP $1EB5 = PKBD jump back to PKBD, 
1EDA 48 PHA and on stack. 1F57 AA MVCHRS TAX If cursor is at end 
1EDB  A2FF LDX #$FF Store cursor 1FS@ Ag TAY of input line then 
{EDD SEFEIF STY $1FFE  CUCHS2 in CUCHS?2. 1F59 E403 CUPOS? CPX $3 YDUIND branch to 
1EEO BA DISPCH TxA Display it on 1F5B FOOC BEQ $1F49 STRCHR STRCHR. 
1EE1 910A STA ($A),Y screen, 1FSD CA DEX Else move characters 
1EE3 AQFF LDY #$FF Set up IY and 1FSE 8535 LDA $35,% in input buffer and 
1EE5 A2FF DEL! LDY a$FF IX and delay before 1F40 £8 INK on screen forward one 
1EE7 CA DEL2 DEX switching character 1Fol 9535 STA $35, k froa cursor position. 
1€€8 DOFD BNE $1EE7 —DEL2 for cursor. During 1F63 910A STA ($A),Y 
{EEA ADF 3BF LDA $BFF3.  KBREAD delay read keyboard, IFS CA DEX 
1EED 3015 BMI $1F04 © BOTCHR if key pressed branch ‘'FG6 88 Dey 
to GOTCHR. 1F67 10F0 BPL $1F59 © CUPS? 
1EEF 88 DEY Else continue delay 1F6? A501 STRCHR LDA $1 ICHAR Read input character. 
1EFO DOF3 BNE $iFE5 DELI until over. 1F6B 910A STA ($A), Write it to screen 
1EF2 AEFFIF LDX $1FFF © CUCHS1 © Switch character 1F6D 9535 STA $35,¥ and store it in input 
1EF5 ADFEIF LDA $iFFE  §CUCHS2 ~—and cursor, buffer. 
JEF8 SEFEIF SIX $1FFE  CUCHS? IFoF EB INK Nove cursor on one 
{EFB SDFFIF STA $1FFF 1F70 8403 STX $3 YDUIND location and increase 
{EFE A403 LDY $3 VDUIND 1F72 Ele INC $1E COPL count of characters 
1FOO £403 CPY $3 VDUIND Unconditional jump to in input buffer, 
iF02 FODC BEQ $1£EO DISPCH DISPCH. 1F74 20111F JSR $tFil Scroll screen, if 
1F04 297F  GOTCHR AND #$7F Key was pressed so necessary, and 
ask 7th bit. 1F77 9008 BCC $1F54 PKBLKi juap back to PKBD, 
{F06 SDFOBF STA $BFFO KBINCL —— Reset keyboard. 1F79 A403 = =DOBS = LDY $3 YDUIND =I cursor is at start 
{FOF 8501 STA $1 ICHAR Store character in {F7B FOD? BEQ $1F54 PKBLKI of input line then 
ICHAR, branch back to PKBD, 
1FOB 48 PLA Fetch original screen 1F7D C403 DEC $3 YDUIND Else aove cursor back 
character from stack one location then 
1FOC A403 LDY $3 VDUIND and display it at IFTF 10D3 BPL $1F54 PKBLK1 = branch back to PKBD, 
{FOE 9108 STA ($A),¥ cursor position. {F681 A403 DOTAB LDY $3 VDUIND =f cursor is at end 
1F10 40 RTS Return. 1F83 CAIE CPY $1E of current input then 
1Fil 18 NDSCRL CLE Check screen status 1F85 10CD BPL $i1F54 PKBLKI branch back to PKBD. 
1Fi2 ASOA LDA $A ICURS to see if screen 1FB7 E403 INC $3 VDUIND Else move cursor 
1F14 4503 ADC $3 YDUIND scroll is needed. forward one location, 
1Fib6 A5OB LDA $B ICURSH 1F89 «1009 BPL $1F54 ~— PKBLK1 Branch back to PKBD, 
1FiB 4900 ADC #40 1FBB ASO3) = DOUP Ss LDA 93 VDUIND If cursor is on Ist 
1FiIA C904 CHP #34 If it is then branch 1F8D £920 CAP #$20 screen line of input 
1FIC FOO7 BEQ $1F25 SCROLL to SCROLL. {F8F 9003 BCC $1F54 = =PKBLK branch back to PKBD, 
IFIE ADFFOS LDA $3FF 1F91 E920 SBC #$20 Else move cursor up 
1F2i 0920 CHP #$20 If not then skip. 1F93 8503 STA $3 VDUIND = to previous screen 
1F23 F027 BEQ $iF4C SKSCRL line of current input 
1F25 A200 SEROLL LDX #$0 Move screen lines up 1F95 4CB51E PKBLK2 JNP $1EB5 and juap to PKBD. 
1F27 BD2002 MVUPTP LDA $220,X% one, top half first, 1F98 18 DODWN CLC Check cursor if aoved 
1F2A 900002 STA $200,% 1F99 A503 LDA $3 VDUIND down would not be 
1F2D £8 INY 1F9B 902 ADC #$20 beyond end of screen 
{F2E DOF? BNE $1F27 MYLIPTP 1F9D CSIE CMP $1E COPL input display, If it 
{F30 BD2003 MVUPBM LDA $320, x then lower half, 1FIF F002 BEO $iFA3 DOWN wouldn’t- do it. Else 
1F33  9D0003 STA $300, 1FAL BOF2 BCS $1F95 PKBLK2 go back to PKBD. 
| 1F34 £8 INX {FAS 9503 STA $3 YOUIND e 


MICROTAN CURSOR 
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Software: Microtan 65 utility 


IFAS 
1FA7 
LFAY 
{FAB 
IFAD 


FOEE 
BOEC 
Ab0S 
A403 
EME 


BCC $iF95 
BCS $1F95 
LOX $3 
LbY $3 
CPX #1E 


PKBLK2 
PKBLK2 
YDUIND 
VDUIND 
COPL 


IFAF 
1FBY 
1FB2 
1FB4 
1FB5 
1FB7 
{FB9 
1FBA 
| 1FBB 
1FBD 
1FBF 
1FCt 
1FC3 
1 1FC5 


FO14 
ea 

R535 
CA 

9535 
910A 
C8 

EB 

E41E 
DOF2 
A920 
9935 
910A 
Cote 


BEQ $1FC7 
INK 

LDA $35, 
DEX 

STA $35, X 
STA ($A),¥ 
INY 

INX 

CPX $1E 
BNE $1FBI 
LDA #820 
STA $35, x 
STA ($A), ¥ 
DEC SiE 


ENER 


WVNXCH 


{FC? 
| 1FC8 
1FC9 
FCC 
LFCE 


18 
40 
20A91F DOECHR 
9007 
Ab0S 


CLC 

RTS 

JSR $1FA9 
BCC $1F95 
DODECH LDX $3 
1FDO FOCS 
1FD2 BS35 


REQ $1F95 
LDA $35, 


1FD4 48 
1FDS 8A 
1FD4 48 


PHA 
TKA 
PHA 


the flashing cursor routine is being 
executed, interrupts must again be 
enabled just prior to leaving the 
routine. 

The flashing cursor rout 
must be compatible with the 
program staternent editor provided 
within the BASIC EPROM. There 
would naturally be a conflic 
between the flashing cursor 
provided by that editor and the 
cursor of this routine. By using 
<CTRL> E as the character erase 
key within this flashing cursor 
routine, it is not possible to enter 
the editor while this routine is 
activated, Once the flashing cursor 
is deactivated (see below} then 
<CTRL>E following a line number 
activates the editor as normal, 

Lastly, it is desirable that the 
flashing cursor routine should, as 
far as passible, be compatible with 
any interrupt routine contained 
within any extension ROM (socket 
E2 on TANEX) that might be 
intended for use with BASIC. 
Microtanic’s TOOLKIT EPROM is 
such an extension ROM. The 
flasing cursor routine ig accessed 
via a USR(X) call from within 
BASIC through a subroutine which 
reads the current contents of the 
slow interrupt link and writes this 
as the exil from ‘flashing cursar’ 


re 


20A91F 


If cursor is already 
one location beyond 
last character of 
input then 

branch to ENER, 

Else wove characters 
beyond cursor back 
one location, 


48 
} FLOA 
9935 


8403 


LOAD 
AMIE 
ASLE 
A920 
9535 
F108 
CA 

98 

10F8 
E8 

8403 


Delete last character 
of line. 


Decrement count of 
characters in input 
buffer. 


Erase character and 
juap back to PKBD, 

It cursor is at start 
of input line then 
branch back to PKBD, 
Else read character 
under cursor and 
store it on stack. 
Store cursor position 
on stack. 


BIE 


F098 


FLAFLE 
CUCHS2 
CUCHS1 


before writing the start address of 
this routine to the s interrupt 
link. lt is now possible, on leaving 
‘flashing curser’, either to ena the 
interrupt or jump on to the 
interrupt routine held in the 
extension ROM, 


USING THE PROGRAM 


The routine listed here is fully 
relocatable within RAM if your 
have TANRAM), though the 
address contained by JMP 
instructions and JSR calls will 
require changing if you intend 
relocation, Once entered into RAM 
and MEMORY SIZE set at 7662 on 
entering BASIC, then the routine 
is accessed via: 


POKE 34,0: POKE 35,30: PsUSR(P) 
Then <CTRL>F activates the 
flashing cursor, while Gepressing 
<CTRL> F again deactivates the 
routine, ‘Flashing Curser’ may be 
activated or deactivated aft any 
point during typing. 

Since ‘flashing cursor’ is an 
interrupt routine then, even though 
it may be accessed and activated, 
the cursor will not flash until the 
first character of the input has 
been typed in at the keyboard. 


MICROTAN CURSOR 


JGR $iFA? — ERCHR 


PLA 
TAX 

DEX 

TAY 

DEY 

PLA 

STA ($A), ¥ 
STA $35, 


GTX $3 


BPL $1F95 


DOLWCL LOY $1E 


LOX $1£ 
LDA #$20 


AGNSPA STA $35, i 


STA ($A),Y 
DEX 

DEY 

BPL $iFEE 
INK 

GTX $3 


AGNSPA 


VDUIND 


STX $1E COPL 


BEQ $1F95 = PKBLK2 


Onee the routine 1s ac 
<BACK SPACE> do 


that. 
<TABS> moves 
cnaracler. 


TRL>U mo 


one screen line 


Move characters 
beyond cursor back 
one location. 
Retrieve cursor 

from stack and wove — 
it back one location. 


Retrieve character 
from stack and 
replace it under 
cursor 

Store new cursor 
position and 

branch back to PKBD. 
Replace all input 
characters with 
spaces, 


Put cursor at start 
of screen line and 
input buffer, 
Initialise input 
buffer character 
count. 

Branch back to PKBD, 


vated then: 
j exactly 


Cursor Gf) Ore 


the cursor up 


that it 


pros 


would remain within the current 


text line 


<(CTRL> BD moves the curser down 


with a similar re 


<CTR 


o E erases 


ction. 
the character 


under the cursor, while 
<DELETE> deletes the character 
to the left of the cursor, and <@> 
deletes the whole of the current 
line af text. 

Pressing any other control 
character exits ‘flashing cursor’, 
and, unless that character was 
<CTRL> F, the next keyboard 
interrupt returns the system to 
‘flashing cursor’. 

There are just a couple al 
limilations to the use of this 
routine: first, if you nave TANBUG 
version 2 ana wish to activate the 
printer trom the keyboard 
{<CTRL>P or <CTRL> V}, then 
this must be done before activating 
flashing cursor, or after 
deactivating the routine. Second, 
BASIC's editor may only be 
accessed if the routine is 
deactivated. 
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A VACANCY 
FOR AN 
EDITORIAL 
ASSISTANT 


Due to promotion, 
Computing Today is 
seeking an Editorial 
Assistant. The person we 
are looking for is an 
accurate worker with a 
sense of humour who will 
be able to maintain the 
high standards of the 
magazine while keeping 
to deadlines. Knowledge 
of program assessment, 
development and 
debugging is required, 
both in BASIC and 
machine code/assembly 
language (preferably for 
the Z80 and/or 6502), 
Applicants should be able 
to express themselves in 
English but no journalistic 
experience is necessary: 
training in technical 
journalism will be 
provided, 


Familiarity with other 
languages, particularly 
Pascal and FORTH, would 
be an advantage, as would 
a general knowledge of 
electronics, 


Salary is negotiable 
depending on age and 
experience, All 
applications will be treated 
in the strictest confidence. 
To apply, send a CV to: 


CT Vacancy, 

Ron Harris, Managing 
Editor, 

Argus Specialist 
Publications Ltd, 

145 Charing Cross 
Road, 

London WC2H OEE. 


Which home computer gives 
you so much software for so little? 


Entertainment for all: 
Video Chess £34.95 
Munchman £29.95 


Parsec (Optional Speech) £29.95 


Othello £24.95 
Tunnels of Doom £24.95 
Adventure Cartridge £24.95 


Additional Adventure Games: 
all at £14.95 
Adventure Land 
Mission Impossible 
Voodoo Castle 
The Count 
Strange Odyssey 
Mystery Fun House 
Pyramid of Doom 
Ghost Town 
Savage Island 
Golden Voyage 


Alpiner 

(Optional Speech) £24.95 
TI Invaders £19.95 
Car Wars £19.95 
Chisholm Trail £19.95 
Hustle £14.95 
Tombstone City £14.95 
Connect Four £14.95 
Video Games | £14.95 
Hunt The Wumpus £14.95 
Five-A-Side Soccer £14.95 
Amazing £14.95 
Attack £14.95 
Blasto £1.95 
Blackjack & Poker £11.95 
Zero Zap £11.95 
Yahtzee L195 
Oldies But Goodies 1 £11.95 
Oldies But Goodies 2 £IL95 
Market Simulation £1.95 
Educational: 
Early Reading £29.95 


And is available at all 


All branches of: 

Argos, Comet, Dixons, 

Greens of Debenhams, 

John Lewis, Rumbelows, 
Wigfalls, Zappo. 

Major branches of: 

Asda, Binns, Computers for All, 
CO-OP Currys, Fine Fare, Ketts, 
Photomarket, Rymans, 
Spectrum, Telefusion. 

And at: 

ABC Computers—St Austell 
Akhter— Harlow 

Anglia Audio—Bedford 

Anglia Sound-—Stevenage 
Audio Marketing— London 
Audio Vision—Faversham 
Bagnall —Staftord 


Music Maker 

Alligator Mix 

Alien Addition 

Demolition Division 

Dragon Mix 

Minus Mission 

Meteor Multiplication 

Touch Typing Tutor 

Addition Subtraction 1 

Addition Subtraction 2 

Multiplication 

Division 

Numeration | 

Numeration 2 

Early Learning Fun 

Beginning Grammar 

Number Magic 

Hangman 

Teach Yourself Extended 
BASIC 

Beginners BASIC Tutor 


Home Organisation: 

Personal Record Keeping 

Personal Report 
Generator 

Home Budget 

Home Financial 
Decisions 

Personal Financial Aids 


Other Applications: 
Inventory 
Invoicing 
Mailing List 
TI Writer 
(Word Processing) 
Multiplan (Spread 
Sheet Program) 
Statistics 
Terminal Emulator 
Maths Routine Library 
Electrical Engineering 
Library 


Carvells—Rugby 


£29.95 
£24.95 
£24.95 
£24.95 
£24.95 
£24.95 
£24.95 
£24.95 
£19.95 
£19,95 
£19.95 
£19.95 
£19,95 
£19.95 
£14.95 
£14.95 
£14.95 

£11.95 


£11.95 
£9.95 


£39.95 


£39.95 
£24.95 


£24.95 
£11.95 


£85.95 
£85.95 
£85.95 
£85.95 


£85.95 


£29.95 


Combined Trading — Hatfield 


Computer Supermarket 
Manchester 


Cotton TV — Peterborough 


Dean and Son- London 


Delta Electronics —London 
Densham Computers — Poole 
Desk Aids —Southampton 


Dodar- Ashton 


Fenwicks — Newcastle 


Galaxy Video- Maidstone 


Hamleys—London 
Harrods — London 
Hefters — Cambridge 


Hyman Computers—Manchester 


Landau —Sutton 
Lion House—London 


Graphing Package £29.95 
Structural Engineering 

Library £29.95 
Programming Aids 2 £19.95 
Programming Aids 3 £19.95 
Speech Editor £19.95 
Programming Aids 1 £11.95 
Programming Languages: 
PASCAL Editor £99.95 
PASCAL Linker £79.95 
Extended BASIC £69.95 
TI Logo £69.95 
Editor/Assembler £69.95 
Mini Memory £69.95 
PASCAL Compiler £59.95 
A.S.K. Applied Systems 
Knowledge: 
Hide and Seek tb.a. 
Number Gulper t.b.a. 
Collins-Educational: 
T1-99/4A Starter Pack] £9.95 
T1-99/4<A Starter Pack 2 £9.95 
TI-99/4A Game Writer 

Pack 1 £9.95 
TI-99/4A Game Writer 

Pack 2 £9.95 
Chess Learner Pack £9.95 
Record Keeper Pack £9.95 
Ivan Berg Software: 
Maths Tester 1 £9,95 
Maths Tester 2 £9,95 
Physics Tester £9.95 
Chemistry Tester £9.95 
Biology Tester £9.95 
Human Biology Tester £9.95 
Bond Associates: 
Easycalc £49.95 
Little Genius Ltd: 
Scrabble £29.95 


Tae dealers? 


Micro Value— Amersham, Bucks. 
Midshires — Crewe 
Milequip—Gloucester 
OEM Computers — Rugby 
Parco Electronics — Honiton 
REW —London 
Robox—Glasgow 
Science Studio— Oxford 
Selfridges —London 
Star Trek Video — Wigan 
Toy and Hobby — Wigan 
Universal Warehouse — Reading 
Video Palace—London 
Vision Store—Kingston 
Welwyn Dept. Store— 

Welwyn 
And many other leading 
Computer Stores. 


Turn the page and see 
the unbeatable. 
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The unbeatable 
TI Home Computer. 


It$ all the computers your 
family will ever need. 


Buying a home computer is something 
you have to get right first time. It’s too 
late when you’ve got one to find it 
won’t take plug-in software. Or can’t 
be programmed without an expensive 
accessory. 


The TI Home Computer is a 
real computer system 
The TI Home Computer has got the 
memory power you might expect 
from more expensive computers, built 
in. Atits heartis a powerful TMS 9900 
16-BIT Microprocessor. Most other 
home computers have only an 8-BIT: 
And you can expand the memory 
from 16K of RAM up to 52K. 
The total memory capacity is 


114K Bytes. 


A wide range of 
software for everyone 

Another feature that makes the TI 
system so powerful, yet so easy to use 
is Solid State Software.” These plug- 
in cartridges cover everything from 
space games like Parsec™ to teaching 
maths, managing home finances and 
composing music. And the range is 
getting wider all the time. 


It even has what 
professionals look for in 
a home computer 

CPU: TMS 9900 16-BIT, plus 256-byte 
Scratchpad RAM. 

Memory: Total 114K bytes; 26K bytes 
ROM internal; up to 36K ROM cartridges 
external; 16K built-in RAM expandable to 
52K bytes. 

Keyboard:48 Key QWERTY, alphalock, 
function key auto repeat. 

Sound: 5 octaves, 3 simultaneous tones, 
noise tone, 

Colour: 16 foreground and background. 
High resolution. 

Interfaces: Cassette, TV, 2 joysticks, 
main peripheral port. 


™ trademark of Texas Instruments. 


More than one 

programming language 
The standard programming language, 
TI BASIC, is built into your TI 
Home Computer so you can begin 
programming right away. But there's 
an expanded range of optional 
languages like Extended BASIC, TI 
Logo, USCD-Pascal, TI FORTH and 
Assembler. 

With these you can fully expand 
your programming skills. 


A wide range of peripherals 
Most computers lose a lot of memory 
when you add peripherals. The TI 
Home Computer is different. Every 
peripheral comes with its own built-in 
programs to keep the loss of memory 
to a minimum. 

The convenient Peripheral 
Expansion System houses up to eight 
peripherals, Additional hardware 
cards simply plugin. You can even add 
a complete Floppy Disk Memory 
System. 

The peripherals include memory 
expansion, RS232 Interface, P-Code 
card and more. There’s also a 
sophisticated matrix printer and Solid 
State Speech™ synthesizer — which 
you can use with your own TIBASIC 
programs. 


A lot more for no more 
The TI Home Computer gives you so 
much more without costing more. 
At today’s price it’s exceptional 
value. Take your family round 
to try one. If you never try P 
it you'll never know what | 
you re missing. 


TEXAS 
INSTRUMENTS 


Creating useful products 
and services for you. 


SHARP | Special Offers 
MZ-700 i > 


High quality keyboard, Z80A 
SMHz 64K RAM 


complete with 
48K RAM, 

The screen and 
cassette are 
built in instead 
of expensive extras a 
+ FREE SOFTWARE PACK Free Carriage to UK Mainland 


Full colour 


Cassette Recorders 
£39.95 inc VAT 

4 Colour Printer 
£115 inc VAT 


MZ-80B 


Complete with 64K RAM 
full electronic 

cassette mechanism 
high resolution dot 
addressable graphicg 


Free Carriage to UK Mainland 


WHILE STOCKS LAST 


Ex Demonstration 
MZ-80P4 150 c.p.s. 132 col 640.50 
MZ-80P5 80c.p.s. 80 col 299.00 
Second Hand, Part Exchanged 
MZ-80K 48K RAM 288.00 


peg toni sete MZ-80P3 80 col inc cord 375.00 | 
aug hci ee MZ-801/0 Expansion unit 85.00 


Free Carriage to UK Mainland ALL THE ABOVE INCLUDE VAT AND CARRIAGE, 1 YRS GUARANTEE 


181 Oxford Road 


Computer (G0 Limited | st. 10:2: 


Tel: Reading (0734) 591616 
E Have YOU hopped, jumped or swum across the river yet? L 


No, then you can’t have played our amazing Froglet game! Originally published as a listing in the April issue of 
Computing Today, the program features multi-coloured animated graphics, splendid sound effects and it’s all saved 
on tape ready to be loaded into your BBC Micro. The game also includes a routine which establishes whether your 

BBC Micro has discs fitted and makes room for the program automatically. 


The program follows the style of that arcade favourite, Frogger and you must negotiate your green coloured friend 

across first a road populated with fast moving cars and lorries and then over the river by means of turtles and logs. 

Frogs may be able to swim but if your turtle decides to sink you'll be swept away by the current. Once across with 

three out of your four frogs you'll be able to score bonus points by catching the flies that appear over the river but, 
take care that you don’t run out of time! 


All in all it’s a great, fast moving game that any number of people can play and, just to add to the spirit of the thing 
the program stores the top ten players’ names so you can measure your performance. How much are we charging for this 
minor masterpiece? Just £5.99 all inclusive! 


To order simply fill in the coupon and send it with your remittance to: 
ASP Software, ASP Ltd, 145 Charing Cross Road, London WC2H OEE 


Please send me .... tape(s) of Froglet | enclose my cheque/Postal Order/Money Order 


for my 32K BBC Micro : (delete as necessary) ee a 
| for £ (payable to ASP Ltd) VISA 


OR aa 
Debit my Access/Barclaycard (delete as necessary) 


% Please use BLOCK CAPITALS and include your postcode. CT Oct 83 
NAME (Mr/Mrs/Miss) 
ADDRESS 
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Review: Sharp MZ-700 


LOOKING SHARP 


Peter Green 


LOOKING SHARP 


Sharp have looked at the home computer 
market, and their MZ machines, and decided 
to make some changes. Have they gone far 


enough? 


ae ee re 


etx’ 


EY OA We Os Pra eB 2 


dee Bd LD it ab 
, obese) 


onsidering their sheer quality, 
( it seems very strange that the 

Sharp MZ series of personal 
computers have not gained a 
greater share of the home market. 
We have had both an MZ-80K and 
an MZ-80A in the office for a con- 
siderable time and have seldom had 
cause to complain. To the best of my 
knowledge there has never been a 
hardware fault and indeed, one 
Sharp dealer who advertises in 
Computing Today boasts that he has 
never had a Sharp computer return- 


ed for service. How many other 
companies can make claims like 
that? 


Granted, the MZ series are more 
expensive but the price includes a 
monitor and a cassette deck and the 
whole package is cased in a more at- 
tractive manner than the PET — a 
machine designed along similar 
principles but which somehow 
seemed to catch the imagination 
more. Part of the blame must be laid 
at the feet of Sharp, whose somewhat 
‘relaxed’ attitude to marketing and 
software support has not done much 
to promote their products. 

It appears that the message has 
finally got home to Sharp UK, for at 
their press launch for the home com- 
puter, they also revealed a new 
policy which can best be summed 
up as aggressive. Having realised 
that they have to push their products 
to make them sell, the MZ-700 will 
be on sale not just through the ex- 
isting dealers but in branches of 
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Dixons, Currys and other High 
Street electrical retailers. To get 
even more oj an edge, Sharp are ar- 
ranging one-day training courses 
for the sales staff of these shops so 
that they can sell computers more 
effectively (or more precisely they 
can sell Sharp computers more ef- 
fectively!). Sharp even hope to get 
their handheld computers on sale in 
newsagents. 

The company also knows that 
software support is vital to the sales 
of a new machine, so moves have 
been made on that front too. Some 
existing Sharp software will be sort- 
of-compatible (see later), and they 
intend fixing a price of about £3.99 
for Sharp-approved software. They 
have also asked that approved soft- 
ware should be sold shrink-wrapped 
onto cards to fit their existing 
calculator point-of-sale stands. 

Nevertheless, although all this 
will give Sharp a big edge, the im- 
portant thing is still the machine 
itself. Despite the MZ tag, it looks 
different to the previous computers 
— closer examination reveals a mix- 
ture of innovation and conservatism. 
Is the mix the right one? 


FIRST IMPRESSIONS 


The first thing you notice is that 
Sharp have dropped the built-in 
monitor: since the MZ-700 is a col- 
our machine, including a screen 
would have sent the price through 
the roof. Consequently the 700 is 


more compact than its predecessors, 
being about the size and shape of an 
average portable electric 
typewriter. The actual size is 
17% “by 12” by 3%”. The styling is 
excellent and results in a very 
attractive-looking piece of equip- 
ment. The case is made from rigid, 
impact-resistant plastic which is 
creamy-grey in colour, and sloped 
at the front for the typewriter-style 
keyboard. Behind the keyboard is a 
flat, dark grey area which either 
houses the dedicated Sharp 
peripherals — a cassette recorder 
and colour printer/plotter — or has 
blanking covers fitted if you've 
bought the basic machine. 

Indeed, there are four versions 
of the Sharp 700. The MZ-710 and 
MZ-711 are identical except for the 
video output options and have 
neither cassette recorder or printer. 
The M2Z-72] has the cassette 
recorder, while the MZ-731, the top- 
o{-the range computer that we were 
supplied with tor review, comes with 
the printer too 

Working from left to right along 
the back panel, we come first to the 
RF signal output jack (TV channel 
36 as usual}, a composite video out- 
put jack and an RGB output socket. 
(The 710 only has the RGB connec- 
tor). Nestling somewhere in the mid- 
dle of all this are a colour/black- 
and-white switch and a small screw 
adjustment for trimming the RF 
channel. 

Below the video outputs are two 
standard 3.5 mm jack sockets labell- 
ed READ and WRITE, for use by 
people not buying the built-in 
cassette, and a shuttered connection 
point tor two joysticks. Further right 
come two edge connectors, a large 
one labelled I/O and a smaller one 
for connection to an_ external 
printer. Both of these were firmly 
blanked off with steel plates, both of 
which we would have removed had 
we anything to plug into them. The 
printer port can be used without an 
interface card to drive the Sharp 
MZ-80P5(K) printer (we've got two 
Sharp printers but not that one!), 
but for some reason Sharp have put 
the changeover switch for inter- 
nal/external printer inside the 
machine, soldered to the PCB under 
the plotter. If you fancy using both 
printers at once, perhaps to produce 
letters and documents on the exter- 
nal device and fancy graphs on the 
plotter, you have no choice but to 
dismantle the computer each time 
you want to change over. If I owned 
a 700, I'd be tempted to do a little 
relocation work with a soldering 
iron and mount the switch on the 
back panel — once the warranty 
had expired, that is! 

The owner’s manual appears to 


say nothing about the I/O bus, but if > 
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Share follow their usual practice 
you'll be able to connect a twin disc 
drive via an extra interface unit. 
Further on we have volume con- 
trol for the internal speaker, a hard 
reset switch, mains supply socket 
and grounding termina! and the 
mains switch. 

The keyboard is standard 
QWERTY, ana uses guality swit- 
ches, not membrane types or the 
‘calculator buttons’ on the MZ-80K. 
The keytops have been moulded 
with a very tine texture which makes 
the xeys fee] almost as if they're 
ciinging to your finger-tips; only 
prolonged use would reveal whether 
this is prone to collect grime, The 
alphanumeric keys are the same col- 
our as the case, with the various 
cont ro] keys at the sides — Break, 
Shift CTRL and so on — celoured 
yellow ta set them apart. Oddly, 
there is an unmarked yellow key 
between Break and Carriage Return 
which appears to produce only the 
underline character. Perhaps 
aesthetics dictated its hue. 

To the right of the main keys is a 
group of four sensibly-laid-out cur- 
sor keys, one for each direction: this 
is something of a relief as Sharp 
have previously used two keys only 

(with Shift) for cursor control, unfor- 
tunately changing their mind from 
model to model as to which direction 
the unshifted keys preduced. Above 
the cursor pad are the Insert and 
Deiete keys, which when shilted 
preduce Clear and Home respec- 
Since I'm used to Sharps 
where Insert is a shitted function | 
was continually clearing the screen 
by mistake when editing, but ob- 
viously a first time buyer wouldn't 
have this problem. 

The tinal set of keys are to be 
found above the main keyboard and 
comprise five function keys which, 
togetner with Shitt, give 10 user- 
defined keys. They are colcured 
biue for identification. For some 
reason, while every other key on the 
machine has its alternative (shifted) 
functions engraved on the front of 
the keytop, these five don't. 


USING THE MACHINE 


So much tor the guided tour — 
what's the MZ-700 like to use? Set- 
ting it up in my living room, | 
discoverea that Sharp are a little 
skimpy on the cables. The mains 
cable is adequate, although not giv- 


The rear of the MZ-700 is more generously supplied with sockets than some. 


stead. 

It did occur to me to try the 
MZ-700 with the video moniter from 
the MZ-3541, which we also had in 
for review, since Sharp had been 
good enough to provide an RGB 


Being used to Sharps with built- 
in monitors, it was a trifle disconcer- 
ting to see the relative fuzziness of 
the TV display. However, compared 
to the displays generated by some 
other computers on domestic TVs 


socket (other manufacturers please 
note}. But something-or-other 
wasn't compatible with something 
else because all I got was a picture 
about 1” high in the centre of the 
screen, If you buy a monitor, even 
from Sharp, check it for compatibili- 
ty before you part with the money. 

Sharp bill the MZ-700 as a 
‘clean’ machine. This is a polite way 
of saying you have to wait a long 
time atter switching on before you 
can do anything, because there is 
no resident high level language and 
you have to loag in the BASIC from 
tape. This takes 3 minutes and 9 
seconds, which 1s about 3 minutes 
and 4 seconds too long in my opi- 
nion. The idea of a solt or clean 
machine is great for two reasons: 
RAM is faster than ROM so your 
computer can offer greater 
throughput, and alternative 
languages can be loaded where 
BASIC would normally be instead of 
wasting precious user RAM. 
However, there are better ways of 
doing tnis, even without disc drives. 
For example, the Cortex computer 
published by ETI last year has its 
BASIC in ‘phantom’ EPROMs, and 
when the computer is powered up it 
copies the BASIC from ROM to 
RAM, then disables the ROMs which 
take no further part in the pro- 
ceedings. Result — instant high- 
ievel language in RAM about 5 
seconds alter switching on. 

Things will cbhviously be a let 
better once aiscs are available, 
though you will have to buy a new 
disc BASIC toc. 5-BASIC as provid- 
ed with the MZ-700 has no DOS 
commands, 

[ would have tested the 00's 


ability to LOAD and SAVE with an’ 


ing you the reach ot the separate 
low-valtage supplies used by 
smaller computers; but the TV lead, 
at apout 3° 6”, is woefully short 
when you remember that it has to go 
round the back of the TV set. Valu- 
ing my sight too much to peer at a 
19° screen from this distance, | used 
the lead from a ZX Spectrum in- 
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external recorder, except that a 
jumper lead is requirec across the 
socket if the dedicated cassette is 
not being usea and obviously the 
review model wasn't litted with one. 
In any case, the dedicated recorder 
is so convenient and of such good 
quality that I suggest you splash out 
and get it regardless. 


the Sharp excels — colours are pure 
and there is no evidence of crawl, 
instability or other nasties. Evident- 
ly a good modulator is in use here. 


THE BASIC 


The BASIC provided by with the 
machine, S-BASIC, contains very 
little to surprise anyone used to stan- 
dard Microsoft, making program 
conversion from many other 
machines fairly easy. There are no 
structured commands such as 
REPEAT-UNTIL, WHILE- 
ENDWHILE or procedures, but 
nevertheless there are some plea- 
sant surprises. Most cf the ‘program- 
mers friends” are present; MERGE, 
for example, which allows you to 
store various routines under dil- 
ferent filenames on tape and string 
them together into other programs. 
This is a true MERGE rather than a 
APPEND, and a line in the machine 
will be overwritten if you merge a 
routine containing the same line 
number, Thus the RENUMber com- 
mand will be useful in preventing 
such clashes, as well as allowing you 
to tidy up ‘extensively developed’ 
programs! 

Other uselul programming com- 
mands are AUTO and DELETE. 
AUTO has a novel feature | have nct 
geen in cther machines: should you 


reach a line number you have 
already programmed, the ‘00 
displays not only the line number 


but calls up the whole line, remin- 
ding you it's tnere and giving the 
option of editing it or stepping over 
it. DELETE will delete blocks of lines 
and tollows the same format as a 
LIST command. In fact the only 
emissions in the editing repertoire 
that | can think of are DUMP, to list 
variables currently in use, and 
IND, Tne latter is just about the 
ost useful utility | knew for debug- 
ng, but I have given up expecting 
anufacturers to include it in their 
ASICs. 

A timited musical ability is in- 
uded — this uses two commands, 
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MUSIC and TEMPO, to generate 
simple monophonic sounds. No 
envelope-shaping is possible, but 
the commands are quite simple to 
use. MUSIC treats any following 
string as a series of notes or rests, 
over three octaves, and generates 
he corresponding tune at one of 
seven speeds, determined by TEM- 
PO. 

What else is nice? You can 
RESTORE to a line number, which 
can be very useful] at times. Full er- 
ror trapping is provided soa that you 
can write your own error handling 
routines instead of dropping back 
into command mode with an error 
message. The LIMIT statement 
allows easy allocation of memory for 
machine code routines, accessed by 
a USR call and there’s a fuil-feature 
monitor for more extensive machine 
code programming. Arrays may be 
aeclarea witn up to four dimensions. 
But sti.] no o IF. THEN-ELSE construc: 


tion, 


us as a journalist led to 

-y of two more in- 

Q q tacts, neither of which are 
a sumented in the manual tor the 
benefit of the orainary user. The 
first 1 learnt at the Sharp press 
launch, and since it's vitally impor- 
tant \ ess of the MZ-700 it 


of it is 
nari tapes for the MzZ- 
e loaded directly into the 
in, the computer puts 


CONVERTING 


LL a ge 
TEXT", and converts the program so 
that it will run on the 700 in the 


ours of white on blue. Itis 
le t > through adaing 
ommands and so on to 
e the original. This means 
purchasers will not be 
tware desert for the first 
onths of the machine's life, as 
s with other micros. There is 

a great deal of software 
available for the 80K which you can 
buy off-the-shelf. 

I tried the obvious thing, of 
course, and loaded a tape for the 
MZ-B0A into the 700. You still get 
he text conversion with cne dot ap 
pearing on the screen tor each line 
converted, but the finished program 
won't run, Every line starts with a 
REM, and while variable names, 
string constants ana numerical data 
remain unaltered, something goes 
awry with the tokenisation and all 
xeywords are replaced by graphics 
symbols or lower case letters. [t's 
possible to load BASIC SA-551Cinto 
the 700 and run 80A software that 
way, but you lose all the commanas 
specitic to the 700. 

The second point of interest is 
that blanked-olf joystick port. No 
mention of joysticks in the manual, 
or at the press launch. Then Solo 
Scltware of Worcester sent me some 
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tapes for the YOO, together with a 
rare 700 joystick which ] managed to 
coax out of them. These are obvious- 
ly net intended for UK release just 
yet as the accompanying leaflet was 
in Japanese; fortunately they have to 
program in English too, so 1 was 
able to glean the necessary intorma- 
tion from the examples. There is 
provision for two joysticks, each o 
which has two fire buttons. The 
sticks are of the X-¥ potentiometer 
type, not Atari switch-types, and 
contain rudimentary A-te-D con- 
verters, The various states of the 
sticks are accessed using the 
where Table 


keyword JOY(n), 
TABYE 1 


How to use the JOY command to read 
the joystick port. 


shows the reiationship between n 
and the parameter. Tne function ap- 
parently returns values of 0-259 for 
the X and ¥ valu — 1ifa button is 
depressed and O otherwise. Division 
of the X and Y values by a suitable 
constant is requires ethemoan 
to the screen (for example, 3.2 and 
5,2 for an 80 by 50 resolution). 

[ found the joystick a little slop- 
py in use, though nowhere 
bad as, say, the Dragon 32 s 
Since Sharp thoughtlully provide 
full circuit diagrams of both the 
computer and the joystick in their 


interté 
liking here. 
Again, though, watch that warranty. 
A further joyous (!) di 
was an a program \ : 
so sete ne called Hu-BASIC. This 
had a WHILE-WEND statement in it! 
Come on, Sh arp, what else does il 
have? And 
release it? 


could probab! 


user 
something more to his 


when are you going to 
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GRAPHICS 


This is the first of Sharp's home com- 
puters to feature colour graphics. 
Given the current state of the con- 
sumer market, the decisions Sharp 
have made here seem a little oda. 
The 700 kas no high-resolution 
ode — it still uses block graphics. 
he basic screen resolution is 40 
jaracters by 25 lines, with 80 by 50 
nixeis if you utilise quarter blocks. 
To compensate for this, you do at 
least get an excellent set of pre- 
defined graphics characters: par- 
ticularly useful since you cannot 
have user-defined characters, The 
size of the character set might or 
might not be twice as large as the 
asual 256 characters: a further 256 
characters, giving a total of 512, has 
been desiqned by Graham Knight at 
Knight Computers, but the review 
nachine was not fitted with this new 
ROM. To check if your machine has 
he extra shapes, POKE location 
53248 {the start of screen memory} 
with anumber between 256 and 511. 
f you get an unfamiliar character at 
the top lett of the screen, you've got 
the new ROM. It you get an IL- 
LEGAL DATA errer, you haven't. 
The screen memery is, 1n fact, a 
total of 4K in size. The first 2K holds 
the character es, of which only 
1K is displayed (40 by 25). Screalling 
brings the remaining area into view, 
and may be aone in one of two ways. 
Using the cursor keys alone, text 
which scrolls off the screen is lost. If 
Shift and tne up er down 
2K ot sees memory 


j 
ao in 


cad 


dis splay as if it were pf 
dew. Apart from neh rai 
lets you edit listings in 
chunks thar. usual. 
amaining 2K of memory 
rresponding data tor the 
ping. The coding used 
to be de eae 


sees 


lour ma 
not appear 


anywhere in the manua:, so if yo 
wa nt to POKE or PEEK c :olour catine 
rather’ than rely on the BASIC 


statements provided, Fig. | gives 


NOT NOT 


BACKGROUND 


FOREGROUND 


Fig. 4. Coding for the bytes in the screen colour memory. With this you can PEEK 
and POKE, or access graphics from machine code. 
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the details. 

One unusual touch is that the 
command CONSOLE allows you to 
define a window anywhere on the 
screen in which scrolling will take 
place, while anything outside this 
area stays put. This could have some 
interesting applications in pro- 
grams. 

It is difficult to understand why 
Sharp have settled for any less than 
the current state-of-the-art in 
graphics. The company claim that 
compatibility with the 8OK was a 
prime design criterion, but im- 
provements could easily be made 
without sacrificing this. For exam- 
ple, if each of the 64 dots that make 
up a character block were in- 
dividually addressable the screen 
would still support 40 by 25 graphics 
for BOK programs, but would be 
capable of 320 by 200 resolution. 
The memory requirement would be 
less than 24K and even at retail 


prices memory costs less than £1 per | 


K. It wouldn't deplete the user RAM 
as the memory maps in the manual 
show that the video RAM is bank- 
switched and separate anyway. 

Failing that, if you insist on 
loading the BASIC from tape into a 
‘clean’ machine, why not go the 
whole hog and load the character 
set into RAM with the BASIC? Then 
user-defined graphics would be 
possible with a bit of judicious 
POKEing. 

The point is not that block 
grphics are inherently bad: the 
Valley program published by CT 
has been a very successful game 
and only uses blocks, and_ this 
month’s Languages In Use shows 
how versatile they can be. But 
nowadays the best-selling com- 
puters are ones like the Spectrum 
and BBC Model B: the average user 
obviously expects his machine to 
support high-res displays even if 
most people don't know how to use 
them to their full advantage. I hope 
people don't decide against buying 
the MZ-700 on this basis alone — but 
I suspect some will. 


THE PLOTTER 


One of the outstanding features of 
the MZ-700 is the built-in four- 
colour printer/plotter. This little unit 
is almost-but-not-quite-the-same as 
the Tandy printer. The internal 
mechanism may be identical, but 
the housing isn't: needing a paper 
roll urgently for the front cover 
photograph, | dashed across the 
road to the friendly neighbourhood 
Tandy store to buy some of theirs. 
The width may be right, but the 
diameter is 7Omm and the maximum 
the Sharp holder can accept is 50 
mm. 

The plotter has a print head 


which holds four short biro pens, 
black, blue, green and red. You 
draw in one colour at a time and 
when a pen colour change is pro- 
grammed, the head moves to the left 
and a ratchet rotates it to the correct 
position. Unfortunately the’ ratchet 
on the review machine was faulty 
and the head stuck between pen 
positions, making a true exploration 
of the device's potential impossible. 
Having seen the Tandy version 
working pertectly, and also the 
Sharp version at the press launch, I 
can only conclude that some 
damage had occured to my model 
prior to delivery (we know who had 


it before us, and they're not a 
million miles away in Oxford 
Street!). 


S-BASIC has a large number of 
special commands specially for 
driving the plotter, which is just as 
well as it's not the easiest of beasts to 
interface with. There are several 
modes, these being 40 chars/line, 26 
chars/line and an incredible 80 
chars/line (the paper is only !15mm 
wide!), plus graphics mode, in 
which charts and graphs may be 
drawn. Drawing commands include 
LINE and MOVE (absolute) and 
their relative counterparts, plus 
useful things like HSET (change the 
co-ordinate origin), AXIS (draws 
graph axes with scale markings), 
and CIRCLE. 

_My few attempts to produce 
meaningful graphs didn’t work too 
well, as | had trouble getting the 
scaling factors right — an error in 
the vertical scale could push the 
paper right cut the back of the plot- 
ter, while a horizontal error forces 
the pen against the end of its travel 
and, Sharp say, could lead to 


Benchmark test results for the Sharp MZ-700. All benchmarks are for an iteration of 


1000, and show the machine to be very fast. 
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damage. | think I would need much 
more practice to become confident | 
to transferring abstract equations in- 
to printouts with predictable results. 
A word here about the manual. 
On the whole it's not too bad, 
despite several spelling mistakes 
(unforgivable in the names of 
keywords!) and the inevitable | 
sentence of Janglish’. However, bits 
of it definitely need revision. One 
example is the definition of the CIR- 
CLE command, which gives a set of 
limits apparently at variance with 
the maximum X coordinates. | 
decided to take the staternent at face 
value and keyed in a command with 
all the maximum values. Reviewers 
are supposed to do things like that. 
Not surprisingly, the printer head 
tried to bury itself in the cassette 
recorder. 
The plotter is an advanced piece 
of machinery, capable of some very 
versatile work, but needs careful 
thought about coordinate systems 
and scaling and some practice in its 
use before the best results can be 
obtained from it. 


CONCLUSION 


The Sharp MZ-'700 is a workmanlike 
computer which is very well-built 
and offers many interesting 
features. The accompanying bench: 
marks show that it is a fast machine: 
indeed, it outperforms all the 
competition except for the BBC 
Micro, including the Sirius 1. With 
the release of more peripherals it 
would form the basis of an excellent 
home system, but only time will tell 
it it will appeal to the mass market, 
who may not appreciate the finer 
paints. 
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OUT NOW! 811 IDEAS J 


FOR YOUR COMPUTER 


In the Inmac catalogue of ideas 
for your computer check to see 
what is in the latest issue for you: 


Cables, cables and more cables! 
How to order custom-built cables. 
When to use screened cables. How to 
choose the right ELA RS-232 extension 
cables for your VDU's and how to 
connect your Apple, Commodore, or 
other micros to Qume, Diablo, NEC 
printers. Compatible cables for 
connecting new peripherals to your 
DEC, Data General, Hewlett Packard, 
IBM, Osbourne, and 


Tandy computers. 


Lifetime Floppies Read about Inmac 
Plus — the floppy 
with a lifetime 
guarantee! 
Choose from 
our range 
of 100% 
error-free 
disk 
cartridges, § 
flag-free 
disk packs, ¥ 


24 hour tel. no. 


> 09285-6755 
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each with a 3-year replacement 
guarantee. 


New Ideas! Dozens of exciting 
new products — many never seen in 
Europe before now — and lots of 
helpful hints on getting more from 
your computer department. 

Service and Quality — a promise 
you can rely on! We promise a next 
day delivery service of our products, a 
30-day risk-FREE trial, and a 12-month 
trouble-free quality replacement 
guarantee. 


Send today for your FREE cata- 
logue with no obligation to purchase 
— but be warned: you will want to 

buy once you have 
read the Inmac 


catalogue 
_ ideas book! 


end this coupon 


svg to Dept. 363, Inmac (UK) Limited, 
18 Davy Road, 
Astmoor Industrial Estate, 
Runcorn, Cheshire WA7 1PZ. 
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@ Thisis anentirely new com- 

puter system. It was designed 

with both eyes fixed firmly on 

the future. So that whatever j 
shape the future takes, we'll be a 
able to fit it into the system. Just 
as simply as the peripherals 

and software already available 

fit into the system. That way, the 

system will grow with you. And 

you'll never get left behind. 


Based around the Z80A 
microprocessor, and _ utilising 
Microsoft™ BASIC, Aquarius™ 
has 8K ROM and 4K RAM resi- 
dent within its console. Itis able 
to provide up to 16 colours and i 
resolution of 320x192, and gener- mel 
ates its sound directly through 
the television's speakers, 


With twin cartridge ports, 
the mini-expander allows simul- 
taneous use of additional RAM 
and software cartridges. Twin 
disc game hand controls are 
included and the unit provides 
two additional sound channels. 
The 16K RAM cartridge plugs 
into either the console or 
the mini-expander, increasing 
Aquarius’”’s RAMcapacityto 20K. 


With the ability to repro- 
duce the entire graphic and 
character set of Aquarius” at 
80 characters a second, the 
printers 40 column output 
allows transcription of the com- 
plete monitor image. 


Using standard § audio 
cassettes, the data recorder 
provides storage for programs | 
and information, and allows 
the use of cassette based soft- 
ware. Incorporating a digital 
tape counter and transmission 
indicator, itoperates sequential 
searching. 


A large number of games, 
designed to take advantage 
of Aquarius 's sophisticated j 
colour and sound capabilities, | | i 
are available on cartridges that : : 
plug into the console either { ‘\ 
direct, or through the mini- .o 7a ; sie, ; 
expander. Cassette based 
games can be used via the 
data-recorder. 


® Awide range of preprogram- 
med cartridges is available, 
including the LOGO teaching 
program and practical home 
data systems like FILEFORM™ 
and the spreadsheet calculator 
package, FINFORM." 


AQUARIUS” 
HOME COMPUTER SYSTEM 


WITH AQUARIUS, YOU WON'T GET LEFT BEHIND. 


MATTEL ELECTROMUCS ® 


SIR COMPUTERS LTD 
CARDIFF 


Agents for Acorn, BBC and TORCH Computers 


SPECIAL 
OFFER 
ONLY £425 , 


Including VAT 


EPSON Fx-80 PRINTER 


BBC Microcomputers Printers 
anttitee't. Recency insmastinlun seman apes Moai nA bee £399.00 eKoS iP JOGA pinta Juiewe Mai Wen edt Le HSE FRONTS RD 
minwa EL CE BO Drintet serge. ~.. £332.50 


aeer na SPECIAL PRINTER OFFERS 
cteed ox-deronstration BBC Woae, | sar K By ga ate isan ated N neta: ae s apetiaatbiane Only £425.00 
Sig i iin Vase Ns ECR nee £459.00 


BBC ROM Extension BOATS 
or er ad prod. 1 
ase 4. il a the ust or if 123: cer n p age 


weg ava iable 
Jr likes ina dey 
plugs int. a sire 
nadia ler 
‘at ali ons gard... vo... Price on application 


BBC Compatible disc drives Sir AGS Interface isu: IBY Price on application 
Ly Lier drives Si Cet Soren aslurtas { Price on application 
£265.00 Sv HOM Bua 1 DES OM in svsecereceererierseeeeeees Price on application 

. £389.00 ‘ phone far avaratilty a at a hit ron 


Software 
! DLS IK sear TE 
decree) safle 
Acornsott, A & F Software, Digital Fantasia, Doctor Soft, Gemini, 


Golem, IJK, Level 9, Micro Power, Molimerx, Psion. Quicksilva, 
Salamander, Software Invasion, Bupianot Software and more! 


maa 900. Ob 


SIR COMPUTERS LTD 
91 WHITCHURCH ROAD, CARDIFF 
TELEPHONE (0222) 21341 
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Review: Sharp MZ-3451 


Don and Keith Thomasson 


SHARP BUSINESS 
PRACTICE 


The second of our Sharp machines for review 
this month is another MZ computer, the 
MZ-3541. It’s intended for the business user, but 


does it make the grade? 


{ first impressions count for 
anything, the Sharp MZ-3541 


should be a winner. The styling is 
attractive, with the main unit housed 
in a solid metal box that is amply 
strong enough to support the 
separate display unit, and a slim 
keyboard that looks and feels effi- 
cient. All this induces a favourable 
frame of mind for the investigation 
of the system in more detail. It is dif- 
ficult to believe that there could be 
anything wrong with such good- 
looking equipment 

The Owner's Manual is good, 
too, one of the best we have seen for 
any micrecomputer. Its 7O pages 
were packed with useful informa- 
tion, and our only doubt concerned 
the ability of some owners to under- 
stand the more abstruse sections. In 
some degree, it could be called a 
Technical Manual, since it contains 
quite a lot of detailed technical in- 
formation. 

Armed with this data, connec- 
ting the system up was simple and 
straightforward, with perhaps one 
exception, Underneath the main 
unit is a hole giving access to a set of 
switches used to select optional fea- 
tures. These include the type of 


printer in use, the choice of . or , 
for a decimal point, and the way 
the shift control acts. As set at the 
factory, the standard for countries 
outside the USA and Canada give 
upper case unshifted, and this was a 
little surprising, as it does not match 
usual European standards. It ap- 
parently meets Sharp standards, 
however, and these proved to be 
slightly independent in a number of 
respects. 

The keyboard plugs into the 
front of the main unit, the disp 
plugs into one of the twin display 
outputs at the rear, and we were 
ready to go. 


CONFIGURATIONS 


It should be said that the system had 
been configured in advance, there 
being a number of possible ar- 
rangements. For example, the 
Graphics Board had been fitted, this 
being additional to the basic system. 
It slides in just below the disc drives, 
and the Owner's Manual gives 
detailed instructions for setting it 
up, including the way to plug the 
ICs into their sockets, and how to 
protect the board against static 


LOOKING SHARP 


charges by wrapping it in tinfoil. 
Some kinds of owner we can en- 
visage would perhaps be better off 
without such information! 

Another variation involves the 
amount of RAM provided, which 
starts at 64K bytes, is extended to 
128K bytes for the 353] and 3541 
systems, and can ultimately be ex- 
panded to 256K bytes. The basic 
single disc drive is augmented by a 
second in the 3540 and 3541 models. 

Simple extras include a light 
pen, extra drives mounted external- 
ly (up to a total of eight), and an ex- 
pansion unit, which is needed for 
memory extensions beyond 128K 
and also provides for additional in- 
. There is a printer output 
and an RS232C serial interface. 

So much for the outward 
specifications. Looking further in- 
wards, there are no less than three 
processors. One Z80A acts as the 
main CPU, another looks after 
peripheral activities, the two being 
coupled by 2K of common RAM, 
with shared access to the Initia] Pro- 
gram Loading ROM. The peripheral 
processor has its own 8K of RAM, 
and more RAM is provided for the 
display, so that the 256K of RAM is 
all real, all] usable 

The third processor is an 8049 
serving the keyboard 

With this ample system the pro- 
cessing capacity is clearly quite 
large. The main CPU can chat away 
to the discs and main memory while 
the secondary CPU looks after the 
interface chores, reads the battery 
maintained calendar clock when 
necessary, and generally does the 
housekeeping. It was time to switch 
on and tind out if the performance 
matched the expectations raised by 
the system specification 


POWER ON 


The first slight doubt arose when the 
instructions insisted that a disc had 
to be locked into the right-hand 
drive before power was switched on. 
Now, standard teaching says that 
discs should be inserted after power 
up, not betore. No doubt these 
drives are protected well enough to 
make this rule unnecessary, but the 
difference could confuse anyone us- 
ing more than one type of machine, 
and could possible induce bad 
habits. A smal] point, but one with 
practical implications. Our own 
habits led to us doing the ‘wrong’ 
thing, and the machine still booted 
as normal. 

The discs which had been sup- 
plied were demonstrators, and very 
ettective they were in that role. The 
coloured drawings of Japanese 
costumes, each area coloured in- 
dependently, were alone worth the 
price of admission. The front cover >» 
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photograpk doesn't do them justice. 

A slight snag then arose, 
however. A stack of business pro- 
grams running under CP/M 2.2 had 
also been made available, but they 
lek the actua: CP/M records, 
and it was necessary to add these 
before 2 the dises would run. Detaiea 


searches through the decumenta- 
tion, however, failed to unearth in- 
formation as to how this could be 
done. This may have been ig- 
norance on our part, but the 
documentation should have 


enlightened us. 

We endeavoured ta tll the gap 
oy creating some fresh programs to 
test out various system features, but 
before describing the conclusions 
which we drew from them, :* will be 
appropriate to look at the various 
sarts of the system in greater detail. 


THE DISPLAY 


The “12” eclour moniter, which 
gave an .1” visible diagonal, ‘s 
snown sitting an top of the main unit 
in all the illustrations, $0 
presumably the fact that its base 
then obstru two of the four ven- 
tiation grilles cn lop of the main 
unit is unimportant. The mounting 
alloy > ajue siment of the screen 
vivel and tilt, ana this 
onvenient. 

play resolution is quoted 


; 400 dot elements, and we 
saw no reason ‘o dispute his. Text 
options otferea 40 er 80 column 
working, with 20 or 25 lines, the 
larger number of lines entailing 
omission = a ; Bins line between 
charac Lear Te 

There was a slight confusion 
er the number of ‘naependent 


which depends 
on tne grapnics options incar- 
porated. With the graphics board 
alone, the monechrome screen js 
implemented, Aading one set of 

a second 


men ‘ips provide 

monocorone screen, and another 
eel oat chi provided a third 
monovhre creen or a single col- 


, it was possible 
onl creens for colour and the 
hire Mes cemn dont monochrome, 
Reverse video and flashing displays 
implerrented, theugh the 
ntroiling the .atter 

110 present some problems. 
The graphics and colour 
acilities are bewildering in tneir 
complexity, with four intensity 
‘evels for each co.our, mixing ef col- 
ours by use of nter.aced dk pat- 
terns, and so on. it wou.a almest 
have meen a relic! tc have been 
umited to a monochrome green 
display, as previaea by the alter- 
native moniter. 

Incidental:y, the two monitor 
outputs can be used with two colour 


Were 
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displays, two monochrome displays, 
or one of each. 


THE KEYBOARD 


Four different types of keyboard are 
available; American English 
(ASCIL); European Engtish (ISO); 
German (DIN}; and French {ISO}. 
We had the European English varie- 


y, but the keyboards all appear to 
have the same layout and 
mechanism, the differences being 


contined to the keytoos and codina. 
First, there is the QWERTY 
core, with the usual Shift, Control, 
Enter, Tab, Horne ana arrow keys. 
Tab was rather awkwardly placed at 
the left hand end ot the space bar, 
and rather more tabs were 
denerated than were intended. 
The control keys may lock nor- 
mal, but some cf them act in a rather 
unusual manner. Shift works more 
or less as usua:, subject to the state 


of the Shift Lock key (which incor- 
porates a warning light) ana the 


switch under the main unit which 
was mentioned earlier, Control 
modifies the action of other keys, 
and generates graphic character 
codes trom the main keyboard. 
CMD causes the next key pressed, if 
within a particular group, to 
generate a command word. The 
manual itself seemed to become 
confused regarding the functions of 
some of the arrow keys, but down ar- 
row appears to c:ear ar input ‘ine, 


while Control Home clears the 
screen. 

There is a separate numeric 
keypad, with its own Enter and 


— Enter pith the latter changing 
the sign of the response to an INPUT 
or KEYIN statement. Close to the 
pad is the CL key, which can be 
used to clear a program line in junc- 
tion with Enter, or to escape from an 
error situation. 

Above the keypad are the pro- 

‘am control keys, waich allow a 

gle eet to be called to invoke 
N, CONTINUE, BREAK, EDIT, 
ETE, INSERT, and ta cai] 
UG, The same key is used for 

EAK and CONTINUE, Contr. 2 
CONTINUE giving BREAK. If yo 
see what we mean. . 
To the left ot these keys are 10 
programmable function keys, and 


right in the left hand cearner is a 
mode select switch that chooses 
either the program mode or the 


operation mode, the difference be- 
ing that BASIC programs cannot be 
entered or edited in operation 
mode, and are therelore pretected. 

A uselul feature is that the pro- 
gram contrel and function keys are 
surrcounded py removable plastic 
overlays, which allow the keys to be 
tabelled. Even with this, it was felt 
that a special training program 


covering the use of the keyboard 
woulda not come amiss. . 


THE BASIC 


Some aoubts began to creep in 
when the BASIC system was brought 
into use. To begin with, the ‘BASIC 
Language Manual’, a massive affair 
ot some 376 pages, proved to be laid 
out in a rather confusing way, mix- 
ing FDOS commands with true 
BASIC, and quoting the keywords 
— nearly two hundred of them — in 
a somewhat random manner, The 
Appendix, in a separate booklet, 
was a little more coherent, but still 
not easy to use. 

Reference to these documents 
was essential, because there were 
unfamiliar usages involved. Instead 
of PRINT, the word was DISP. That, 
we learned by chance, is just 
another Sharp Special. There were 


some other similar oddities, but 
what was more significant was 
another Sharp Special, which 


recognises keywords in the middle 
of text strings. Try usina NORTH as 
a variable, and the machine 
assumes that you mean N OR TH. 
Normally, it is enough to ensure that 
a variable name does not start with a 
reserved werd, as the name is trun- 
cated to twe letters. The Sharp 
method makes selection of valia 
variab:e names quite difficult, as 
tnere are so many letter combina: 
tions that must be avoided. 

Next, the BASIC was SLOW! 
Not just a little off the pace, but 
positively crawling. Down among 
the pocket computers for some at the 


benchmarks, slower than a 2.3 MHz 
Z80 machine running the same 


routines in 8K  Microsolt. 
Presumably MBASIC running under 
CPIM would be quicker, but we 
weren't ab:e to check that. 
Another objecti to the BASIC 
tnat tnere were no default 
values, ana all the parameters had 
to be enterea, even where that 
neant repeating the same figures 
again and again. To be fair, a Sharp 
user assured us that this was normal 
Sharp practice, but that made it ne 
ess annoying. An example is thal 
scrolling the wnole screen left 
quires as many parameters as are 
reouired for scrolling a 10 by 10 
bleck in the midale. For program- 
ners paia by the yard, this may not 
be important. For those who have an 
awareness of the vaiue of working 
ime, itis less acceptable. 
The incidence of what has beer. 
called Janglisn in the manuals was 
not too frequent, but remarks like 
‘Plots or erases a circle, ellipse, or 
part of these them’ dia not inspire 
confidenc : ir. other slightly obscure 
passages. Is the CIRCLE command 
really limited ta the creation of 
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circles and ellipses with major axes | Sound of Silence’ had to be aban- The hardware configuration, 
vertical and horizontal? Is it essen- | doned because the necessary note | freed of the constraints of the BASIC 


tial that in assigning colour to text | lengths were not available. | interpreter, should be relatively 
the exact number of letters involved | However, the system is quite usable | fast, probably about twice as fast as 


must be predicted? Is there no way | for warning tones and the lixe. these benchmarks su ggest, and 
round the limitation of PEEK and perhaps more. The ability te spit’ a 
POKE to the 9600-CFFF range? | OVERVIEW ) couple of thousand bytes at the 


What is the point of such a limita- peripheral system, to be handled by 
tion, wher 2 We In this in stance, a fair he secondary pro or, should 
amine or ando | the sys allow the main p assor to get on 


ef entire sep weer the with its job aifichent/y. though it 


assessment of 
, 


o vila macnine > 
Frankly, we didn't like the neiers are and ‘e supplied | should be remembered that two 
BASIC, and we found the mixture of | with it. This is pos 7aC cause the ide ntical proc s working 
BASIC with FDOS confusing. That ae isa ‘machine, all but the “Oommen memory will not be 
7 said, it had many unusual nitial Prograrn Load routines being 2 as p rful as a single pro 
capabilities, and with a longer time | held in RAM, In a hard’ cessor of the same type, due to the 
study them we might hav machine, with inter time they have tc spend talking to 
. od that the problem: 5 3 t eact h ofhe or. 
vorthwhile. The programs were | used are more dillicult to change. Briefly, then, a machine of in- 
d were not uninte 3, but an te otential, hampered by a 
ffort required was more than sl * and by adherence to 
had been expec \ ial standards that could be 
diff ic male ‘in using an aband oned with advantage. 
MUSIC BASIC, and that could trar : ated Sharp users may be sur 
mac shir ne ir at this verdict, but this was 
emed rather strange to find a to ‘ol graphics and | our first contact with Hae: in ake, and 
Anlperé in @ i sound woul! e builtin, but | we have jude it against much 
: é that she difficult, broader standards, 
as. being o 
BOB, thougn it isn't 
is. Toa 
- vere stilted, 
and an at ide smpt to progr am ‘The | Table 4, Benchmarks for the Sharp MzZ-3544 (honest). 
FULL TIME COLLEGE COURSE 
SUITABLE FOR APPLICANTS WHO WISH TO 
ENTER COMPUTER SERVICE OR RELATED 
INDUSTRIES — HIGH PERCENTAGE OF 
RACTICAL COURSE WORK 
15 MONTHS 
TEC Certificate in Computing Technolo 
MICRO COMPUTER PROGRAMMING ei ad 
HS 
OPPORTUNITY TEC Higher Certificate of Computing Technology 
WANTED subjects: Foundation Electronics, Digital 
Fxponances ‘reciarce Nbler srogranimers walling to work Techniques, Microelectronics, Microprocessors, 
is pated ollie Spina Bir heel inp ett. Ont Microcomputer Based Systems. Industrial 
Hyectten Diorlirey Rene: Yavtone deterviar Pele Postiton Robotics, Machine Code & High Level Pro- 
Galaxion Vanguard Chrystal Castles Joust Centipede gramming 
earn Pane ei epmoee RONOIAE aLEe ee Shortened courses can be arranged for applicants | 
specirun, Drager. BBC ang Comrmodare proterred ith previous knowledge 
? mn ae 
INTERESTED? Courses commence April. September & January. 
valliples ol your work and details of your aevelapment Prospectus from: 
equiainent to 
LONDON ELECTRONICS COLLEGE (vept c5/6) 
Mr K Tarvin (Dept. CT) 20 Penywern Road 
5 
ATARI eee eh INS Earls Court, London SW5 9SU. 
Atari House, Railway Terrace, Slough, Tel: 01-373 8721 
Berks SL2 5BZ. : 
J 
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DUCKWORTH 
HOME COMPUTING 


a new series 


All books written by Pete Gerrard, former editor of Commodore Computing 
International, author of two top-selling adventure games for the 
Commodore 64 and a regular contributor to Personal Computer News, 
Which Micro? and Software Review. 


USING THE COMMODORE 64 
A complete look at the latest home computer from Commodore Business 
Machines. Starting with a refresher course in Basic Programming, it moves on 
through machine code, before considering in great detail sprites, graphics 
and sound. A section on penpherals, and then the heart of the book: an 
in-depth look at the chips that make it work, including the 6581 Sound 
Interface Device and the 6566 Video Controller Chip, as well as the heart of 
the computer, the 6510. The comprehensive appendices cover the full Basic 
and Machine Code Instruction sets, as well as several useful reference 
tables, and a complete machine code assembler/disassembler listing. 


384 pages September £9.95 
EXPLORING ADVENTURE GAMES ON THE COMMODORE 64 


The complete guide to computer adventure games: playing, writing and 
solving them. Starting with an introduction to adventures, and thei early 
history, it takes you gently through the basic prograrmtung necessary on the 
64 before you can start writing your own games. Inputting of information, 
TOO mapping, movement, vocabulary, and everything required to write an 
adventure game are explored in full detail. Then follow a number of adventure 
scenanos, and finally three complete listings, wntten specially for the 64. 
256 pages September £6.95 


Other titles in the senes include The Beginner's Guide to Computers & 
Computing, Sprites & Sound on the 64, 12 Simple Electronic Projects for 
the VIC, Will You Still Love Me When /'m 64, Advanced Basic & Machine 

Code Programming on the VIC, Advanced Basic & Machine Code 

Programming on the 64, Exploring Adventures on the VIC, as well as 
Pocket Handbooks for the VIC, 64, Dragon, Spectrum and BRC Model B 
Write in for a descriptive leaflet 


Seek 
DUCKWORTH 


The Old Piano Factory 43 Gloucester Crescent 
Tel: 01-485 3484 


London NW 1 7DY 


CASSETTE 50 
for your MICRO 


SPECTRUM ¢ ORIC-1¢ ATARI« 
7X 81¢DRAGON « (B/BIC; , ie 


VICE £20 = oem 


GALACTIC ATIA MAZE EATER 
SPACE MISSION URBITTER 


SUBMARINES. 


LUNAR (AN DEH VMIOPTOR WA, ¥ ROCKET LAUNCH 
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P AOGGLES SPACE SHIP TANKER 

PON TOKIN JET FLIGHT PARACHUTE 
SEL JUMP PHASER JE TMATHIL E 
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QED BONES INF TL RNG THE FORCE 


THIN ICE EXCHANGE 


‘WE BUY GAMES CONTACT US NOW 


GHOSTS 
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PLEASE SEND ME 50 GAMES ON A CASSETTE FOR MY 
Fi NAME 


ADDRESS 


Something 


for everyone, 
from Sinclair! 


Welcome to another 
Sinclair Special. Even if you’re not 
yet a Sinclair owner; | believe you'll 
find something of interest in this 
latest issue. 

For instance, if you’re looking 
for the best way to begin computing, 
turn to our back page. You'll see that 
leading Sinclair retailers are now 
offering the popular ZX81, complete 
with a 16K RAM Pack and a free 
software cassette, all for £45. That 
means savings of at least £29 on one 
of the world’s all-time best-selling 
computers. 

Those same retailers are also 
offering the ZX Printer at its regular 
price of £39.95, but accompanied 
pioee 5-roll Paper Pack, worth 

If you want to add even more 
speed and versatility to your ZX 
Spectrum system, you'll be pleased 
to hear that the new ZX Microdrive 
has now been officially announced. 

Microdrives are being released 
on an order of priority basis. 


in a series of mailings that begin 
with the earliest names on our list of 
Spectrum owners. If you didn’t buy 
direct from us by mail order, send 
| us your name and address (use the 
coupon in this Sinclair Special). 
We'll add your name to the list, 
and send you a colour brochure 
and details on how to order. 

Finally, if you're looking for 
more ways to use your ZX system, 
take a look at the software opposite. 
There are programs for programmers, 
a space-chase and car race for 
arcade-game players, a brand new 
logic game for those who've 
exhausted ‘the cube! 

The Cattell IQ Test is based on 
the definitive professional psychol- 
ogists’ test- and forms an accurate 
but easy way of measuring your 
own IQ. All the new programs are 
available direct from us, through the 
order form in this issue. 

You'll see what | mean about 
Sinclair having something for 
everyone. And we'll have even more 
to show you at two forthcoming 
exhibitions: the PCW Show at the 
Barbican Centre, from September 
28th to October 2nd, and the Great 
Home Entertainment Spectacular 
e a from September 17th 
(e) 


Auyet fuock 


Nigel Searle, Managing Director 
Sinclair Research Ltd. 


ZX Microdrive 
System preview! 


ZX MICRCDRIVE 


At least 85K bytes storage, loads a typical 48K 
program in as little as 9 seconds: £49.95. 


ZX MICRODRIVE CARTRIDGE 


Compact, erasable, revolutionary. Complete with 
its own storage sleeve. Contains up to 50 files, 
with a typical access time of 3.5 seconds: £4.95. 


ZX INTERFACE 1 


Necessary for sending and receiving information 
from ZX Microdrive. Includes RS232 interface and 
local area network facility for 2 to 64 Spectrums. 
Attaches to the underside of your Spectrum. 
Purchased with ZX Microdrive, just £29.95. 

As separate item, £49.95. 


PSYCHOLOGY, GRAND PRIX RACING, 
BRAIN TEASING, PROGRAMMING, 
SPACE-BLASTING! 


Sinclair have it all taped with six brand-new programs for ZX Computers! 


Chequered Flag 
For 48K RAM Spectrum. £6.95 


Have you ever wanted to drive a Formula 
One car flat-out round a Grand Prix 
circuit? With Chequered Flag you'll 
need one eye on the road and one eye 
on the instruments, as you steer and 
brake to avoid hazards, and work 
through the gears in search of the lap 
or race record. This outstanding new 
program puts you in the driver’s seat 
with stunning realism, and gives you a 
choice of three cars and ten different 
circuits. Don't crash! 


Zeus Assembler 
For 48K RAM Spectrum. £12.95 


A powerful and easy-to-use program- 
ming aid, designed to simplify the entire 
process of producing machine code 
programs, enabling you to write in 
assembly language instructions. 
Comes complete with comprehensive 
range of support facilities. 


Mothership 
For ZX81 with 16K RAM. £4.95 


Scream down the claustrophobic 
confines of the Zarway. Engage suicidal 
drone fighters in deadly laser combat. 
Dodge, duck and dive in a high-speed 
3-D race to attack the evil Mothership 
before she claims your home planet. 
Mothership is a truly tough challenge, 
and fast, furious fun! 


Cattell IQ Test 
For 48K RAM Spectrum. £12.95 


Although there are a number of so- 
called self-administered IQ tests on the 
market, the only reliable way of finding 
your IQ has—until now-been to visit 
a qualified psychologist and take a 
battery of tests -—for a fee. Now Victor 
Serebriakoff, International President of 
Mensa, has produced Professor Cattell’s 
test in a form which enables you to use 
your ZX Spectrum to test your IQ. 

The Cattell Scale IIIA test is timed 
by the computer, marked immediately, 
and the marks standardised against 
your age. This is the first time that an 
accredited, standardised test has been 
available to the general public. 


Monitor and Disassembler 
For 16K & 48K RAM Spectrums. £12.95 


This powerful Disassembler translates 
machine code into comprehensible 
assembly language instructions, 
allowing you to examine the BASIC 
ROM, to investigate the workings of the 
Spectrum or to analyse your own 
machine code routines. 

With the highly versatile Monitor, 
you get an extensive set of facilities to 
aid the entry, inspection, modification 
and debugging of your own machine 
code programs. 


Flippit 
For 16K or 48K RAM Spectrums. £9.95 


Like those cube games, Flippit looks 
simple. But its fiendish ingenuity 
results in the ultimate game of logic and 
patience. Twist, turn and swap the nine 
Flippit pieces in search of the elusive 
magic square. But be warned, those 
pieces can be arranged in millions of 
combinations... 


TWO SPECIAL OFFERS FROM SINCLAIR 
STARTER 


PA( K: : 1 Sincizair- 
a : me 


a 


Powerful passport to home 
computing - now at the lowest 
price ever! 


ZX81 


Sinclair ZX81-900,000 sold so far. 
Touch-sensitive keyboard...black and white 
graphics...just plugs into most TV sets. 

With 212-page BASIC manual -step-by-step 
guide to the world of personal computing. 
Normal price £39.95. 


ZX 16K RAM PACK ZX PRINTER AND ZXPRINTER — 

rn sophisicaled software ike Fight FREE 5-ROLL Sinclair 2XB1 and 2x Spectrum personal 

ee. PAPER PACK: Sp saced. Si-charsttora paniaadalives 

CASSETTE £39 95 per vertical inch. Plus graphics direct from 
a 


Worth £4.95 or more. In every starter pack acd Now with a free pack of Srolls of 
there's a top-flight 16K cassette - like Chess special paper (normal price £11.95). 


or Fantasy Games or one of the valuable \ i 


education series. Actual title varies with avail- 
ability. And once you own your starter pack, 

Sinclair Research Ltd, Stanhope Road, Camberley, 
Surrey, GU15 3PS. Telephone: (0276) 685311. 


there are 37 other Sinclair cassettes available 
How to order 


(plus dozens from other manufacturers). 
Simply fill in the relevant section(s) on the 


Look for the special 

packs at WH Smith, Boots, ) 

John Menzies, Currys and Saige Ce acing raison Sectin El 

other leading Sinclair ee ee oes. ae 


stockists. Not cei holders may order by phone, 
. . calling 01-200 0200, 24 hours a day. 

available by mail 14-day money-back option. ZX81 Starter 

order. Pack and Printer and Paper offers are not 


Offers subject to availability while stocks last. available by mail order. 


To: Sinclair Research Ltd, FREEPOST, Camberley, Surrey, GU15 3BR. ORDER FORM 
Section A: hardware purchase mt Sees Si Section B: software purchase ‘cee ee et 
Item Price ‘Total Item Price ‘Total 
Qty Item Code £ £ Qty Cassette Code £ € 
ZX Spectrum-48K ~ 3000 = 129.95 FOR SPECTRUM 5 aie 
ZXSpectrum-16K ~~ 3002 99.95 Sane L4/S Monitor & Disassembler 4403 12.95 wa 
Postage and packing: yea 0029 4.95 ci «L/S Zeus Assembler 4402 12.95 
‘ j TOTAL £ G26/S Flippit 4025 9.95 
P1/S Cattell |Q Test 4500 12.95 
2X41 Starter Pack and Printer and Paper offers are not available by mail order. G31/S Chequered Flag Flag Fi 4030 6.95 Stine 
FOR ZX81 ra, Sau 
; ____ G26 Mothership 2125 4.95 
Signature | TOTAL £ 
*Delete/complete as applicable *Please charge to my Access/Barclaycard/Trustcard account no 


*| enclose a cheque/postal order made payable to Sinclair Research Ltd for £ ills Pho | cea) eames PEs St Poco 
Mr/Mrs/Miss | [at [Aart 2 het | | Address | [eat (eeu 


Laser p52) ene Fi NSS] gh ls shal CSA GS Ws a SE Ma Rs Escala | CT910 
(Please print) 


- - e - | 

ZX Microdrive information request | 
Please add my name to the Microdrive Mailing List, and send me a colour brochure with full specifications 

of ZX Microdrive/Interface 1 14 (tick here). You can use the above form to send us your name and address. 4 


Software: Z80 utility 


John Parry 


Z80 DISASSEMBLER 


This BASIC program lets you look at any 
machine code program in memory by 
decoding it into mnemonics and data. Written 
on the Nascom 2, it is easily converted for other 
machines. 


uppose you sera off your 1}, using itis a short cut te 
che que to the a > funny farm 
Softw corporation and, This is the problem wh i. 
atter waiting eager ie each day to Mm yinig rogram wll 
ostman, find that their wor up in lists is i 

s nat quite wnat you had are good at 

6 you write an cle : 
enhancement +o all the data in the right places, 
monitor, blow il leaving you the opportunity to be 
when. yc rrealiv ts 


In either 
yourself poring c 
pyte: ; trying to ae > what they 
do. It's net easy; Levent tie ls Z80 
Assembly oe 
Programming c ntains a list of all 
he Z80 instructi i numerical 
order, but sinc 
a mixture of a : 
fne instructions e iT 
s long {some of which may 
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Z80 DISASSEMBLER 


of data or character strings and il 


xos ot the code to pe 

t d The subroutine called 
at 3000 converts hex sir:inas 1 
decimal numbers 
hex to be passea ] 
lengtn in LL. The res 


The program 5 
starts at line 1000. T 


current.y being de 
1020 the subroutine 
ve nex, allow 
et « ven durin q tne set 
T subr outline al 


unless it is one 
when the 
the > fe lowing 


‘ ie TK sth ‘ot the 
zket in these four 
returns LN=0O. 
ode finding 

300, the purpose of 
33K o check whether the 
can suline has been called before 
If i t aett L data is read by lines 


decim ral) and their mnemonic 
toll 7 


vale 


pased on { 
per ned by lines 
. Instructions outs 


ange ment acest ey 5O 
friendiy and the program resorts to 


Software: Z80 utility 
Caan nner nn ese ee es 


looking them up in the table codes beginning CB are ail two ‘AL! with either ‘TX’ or ‘TY’. It is 
OP$iO-255}. The op-ceode is oytes cong and deal with the lirst necessary to check in lire 
returned in OF$ and the lengtn af individual bits within a byte. Their 2.00, howe for these 
the corresponding instruction ‘1 nnemenics tcilow a relatively iNstruc sain ie ‘ich refer to the 
LN (with the four exceptions simple pattern which is register plus an offset giveri by thie 
mentioned earlier). “molemented by lines 1590 :6 1610 tnird of tne tour bytes. This etlset 
In vine: 1040 the eyte decoded afer Ine second byte has been is found and inserted by lines 2110 
ig tacked onto the address PS ior ound by line 1580. Lines 1650 to and 2120, 
subsequent output. las tren 2000 deal with the ragbag of Finally lines 2150 to 2220 deal 
ary to take alternative action instructions beg! pga ED and with those instructions containing 
ding fea the lengih returned ir, | determined by the byte following both the DD/FD and the CB 
he ED. This byte ig ee oy the problem oy a combination ot the 
In the case of lengths equa, te call in ine 1660, then the op-code methoas previously described. 
me there are phe exc ape or nal s arrived at by a combination ot The program 1s structured in 
e peculiar calculation and table look-up. weil-detined blocks and contains 
moniter. RST BAL tale a oe ei Notice that some of th plenty or REMs so you can get me 
é Heaeest=) Spewiiten by tne nstructions contain data in at it to worg without naving to type 
ving byte. RML users will subsequent bytes which is PEEKed those bits dealing with rarely 
‘ise this ag an ‘EMT’, RST and inserted by the method encounterea instructions or nat 
Sis vee to cutout the ic_lowing described above relevi antio your machine. Lines 
string of ASCII characters, In lines 20 ‘the rather | 2300 te 3720 are essential, as is the 
‘erminated by a nul. RST ROAL is | easer prob.em of inatructons aata trom 4000 to 4710, out atter 
; >a call by s pectfying a | usirig the index registers is tyoing them you could get away 
yte ottset ratner han a two tacxled. Ajl these instructions with only ade ding lines 10 to 1190. 
The output listing resemble tnose using tne HL I} you re out tng REMs (and whe 
absolute adaress called redister but nave either DD, for the | weuran't) you wi.l need te know 
se wnat's going on. II IX register, or FD, for che IY that all GOSUBS and GOTC 
e exceptions is register, on the tront. Advantage ‘s | address the RRM at tne start at the 
lines 1190 te 1460, the taken of his at ine 2050, where structure callea. C entiy any 
sto thee nd of Ihe the | code finding UL errors can be ¢ ed by 
é Vere hg guoroutine led. Then the inserting the next existing line 
subroutine at 2400 replaces the rurmiber, 


acode d line. 
> made to se 


VARIABLE 


edt 


the hex-ceciepal 


Ww the op 
tb: Bhs du 


ot the curren: instructon, or Ote indicate an 
Heer beon 


vl hewn Mex 
Sree ene sate SEBeVcbesen te. 


a oto) 


bpeluts ai otto! 


PUSHED Lise SleStcons Wath 4 casit hes rimbers USs73 wou2s IMG IX 
DS75 GL POF" BC 
Where 28 fhe wode tu he ermacesned? [SAG OS7é Lene DUN Z DSS 
W578 (24 POR BC 
Where ia thie  teue ct the coocle'? TSE vS79 1QCE LINZ DSa? 
WS7B Q&3F Lo BaF 
Where digs whe cole actually mun? UsZ3 DS7D TH2CeCr LU TXeCr OR 
D523 222706 LE (@C29 94HL. Hees fe puchae 
D524 CES PUSH IX 0584 DDTER LD Ark IX+@0) 
D526 £1 POF HL wse7 W235 ING IX 
DS2? DF RST SCAL USEF CDCFTIS CALL BBUF 
DS2A 46 DEF TH 46 15BC EES PUSH HL 
US2b DD7ERA LD An 1X+00) TS80 FEL POI TY 
TS2E OF RST SCAL. DSF FDZE@S Lt Ad TY +84) 
1I52F 47 DEF'B 47 Tis92 PEPE CF OFF 
pSaa 2A2FaC LO HL aCe) S54 2a14 JR 2 fSaad 
Sas 2d TNC HL beds FS PUR AF 
0534 DL7EBe LD Art IX+@8) 1597 aad LI Brad 
S37 77 Lb CHL WA 1599 FE LD AC Hh. > 
SIR 23 ING HL TI59A FF RST ROUT 
Ea 222700" LO ¢ BCRP IyHL YiS9R oy ING HL 
Us3c GF RE'T i LS9C 1. OFE DINZ DaPD 
Lr pe UWS3b QLFFGr LD HLeCrRF USE 3E20 LD Arie 
oe L548 G63 LD BF DSae FT RST ROUT’ 
wnew the = jumpe oc les rather Us42 78 be ae Sal FL POI AF 
154 4 mele 
than the atiset i it 4 is to be of any contr em BANZ DEA? Heng fee eee 
piel ory 1546 78 LI CHL B DSA4 EF RST PRE 
Be L547 O64 LI Br4@ ISAS 2B2000 DEFM ¢ 
Vb a Lea? CS PUSH BE teas 1803 Jk DSA 
yeaa t Ay yest tres US4A @43E LD Br3 bSAA C1 POR BC 
Y e adjuster: US4C DLZLC@Cr LI IGOR USAB aC ING C 
lor lor Wh hes ang packwearel j ee sce Mit ola USAC (5 PUBH BC 
: vaeailies hae USS1 H7 Dee DGG C1 POF BC 
na tne two byte ottset. Atte nss2 DuvEGI LU AN IX#OL> DEAE WD DEC Cc 
; -s : USS5 (LCF LE CALL DSGF YNSAF C3) PUSH BC 
ne Ok TISSe ESS PUSH HL diy WSR 79 LE At 
eee gael at [he USS? LITERO LO Ar DX an 
; ; y tne ¢ ial. at line USSC COCFINS CAL. DECE Hep o aie 
Jand tne end of tne oop OSSF D4 POF DE ISB4 3@FD aR NE DBE 
nhac ae headers 056@ CODDLINS CALL DStiL LSB4 (404 ALLY are 
‘ed as helore. 11543 3@BE Jk ONG D573 USBE 2883 Jk NZ DSB 
t wil. ne seen that the majority DNAs LOPE Re cae eae TSBA SE@L LD Arar 
‘ : TISéB 47 LE Hea peso is sie 
ef codes have been cea.l with Use? DLPEGL LE ar 1x#@1) enh G4 POF BC 
Fe cp ae NN a ae US6c D770 LO (1k+@@ 0A nebe Cay UR NZ DSC? 
iat pregram lines 1540 te 2210 usée 70 LD ArH End acidress reached 
have nol been discussed. The ps70 DD7701 Hi tered A oh: 
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} 
| 


Listing 4. The BASIC listing of the Z80 disassembler. An example run is shown at the foot of the previous page. 


1@ REM Gad OnO ORO un Ona ODIO Rink ar 
2@ REM * Dissassenbler by J. Parry 21/11/82 * 
34 REM * Decocdes all Z8@ snemonice anci NAS * 
48 REM * SYS restarts with actcre offset x 


S@ REM saRGO IO OOOO OR IG EIIOK IG ICI ICR aD ak 
6@ CLEAR 2588 

7@ DIM OPS( 255 9+LNC 255) «REM Mnemonics+lenaths 
8@ DIM CG#( 31) tREM CH names 

98 DIM ED 27)},EDS 27 > ?REM ET! Mnemonicetcodes 
188 REM JaOOIOI Get 1 J 9d bE OOO IOI FOK Fak 
11@ CLS 

128 PRINT “Answer these wuestions with @ digit"? 
13@ FRINT " hex nushers" 

14@ FRINT 

15@ INFUT "Where is the code tc he rrocessed"#S$ 
160 XX®—eS82LL=4:G0SUB 3eMatF=xXXIIF FCB THEN 158 
17@ PRINT 

1680 INPUT "Where is the tor of the ode" ITS 
198 XX#=TSILL=45GOSUR JawArT=XXaIF Ti@ THEN 160 
200 IF T(F THEN 158 

218 FRINT 

220 INPUT “Where dows the code actually run! FS 
238 XX$=sVStLL=4:GOSUB 3000:IF XX<(@ THEN 228 

24@ OF =P-Xx CLs 

258 REM 

268 REM 

1000 KEM #40Kxex Control chisassembly On OOH OK 
1610 REM 

1@2@ GOSUB 29@@:0P$="'" 

1@3@ XX=FrGOSUR 26802 BS=XxX#IGOSUER 33@OiIP=P+1 
1040 F'S=Ps+" "+BSIIF LNw1 THEN 1190 

1958 IF LN=@ THEN 154@tREM CBrED Litto FD 

1868 REM 

1678 REM 

14108 REM = Two & Three byte codes Sees meee me 
1118 GOSUB 2330 5Ve=xxs 

1120 IF LN=2 THEN 1478 

1138 REM 

1148 REM ==Three byte normal codes 
115@ GOSUB 2330! VeaXxseVa 

1168 GOSUB 2890:GOTO 2248 

1178 REM 

1188 REN 

1198 REM ===Excerticnal 1 byte code sss"menaam 
1208 REM 

A21@ IF BS<>"DE" THEN 1278 

1220 REM ssseme RST SCAL =ssee0seeeseeccoeseees 
1238 GOSUB 2788:GOSUB 2700 

1248 XX=FrGOSUR 2680 

125@ Pe=Po+' “+xXXSs OP B=" DEFR '+Xx8 

1266 GOSUB 27@@8PeP+12G0TO 2250 

1278 IF Be¢>"EF" THEN 1388 

1288 REM : 

1290 REM sueeee RST PRS siteene cose ees cee 
1308 GOSUB 2780'GOSU 2700 

1318 FSePs+" "FOP$=" EFM *" 

1328 XX=PIGOSUB 26802 Pe=F H+xxe 

1338 LL=29GOSUH 388G POPS OP$+CHRS& XX) 

1348 IF XX#¢)"@@" THEN FeF4+i9GOTO 1328 

135Q PRELEF TOC F628 FOP Rm ORS+" 

13468 GOSUB 27000PeP418GOTO 220 

1378 REM 

4380 REM seeee= RST RCAL sees een eee 
139@ IF B@<>"D7" THEN 14468 

1408 GOSUB 278@:1GOSUB 290@1XX™P 1GOSUB 260 

1410 PeePO+! "+XXO1OP G2" DEFB '+Xxe+"ICalis * 
142@ IF Q@Q>127 THEN QQ=QQ~256 

1438 LL=44¢XX=P+Q0+1 1 GOSUB 3180 20P$=OF 8+xxs 
1448 GOSUB 2700 "PsP+t 

4458 GOTO 2250 
1468 GOTO 2248 
1478 REM sum E; 
1468 IF LEF TS( OF $62 ="JR" 
1498 IF B6="1@" THEN 1516 
15@@ GOTO 223@8REM not JR or TJNZ 

21518 IF GQ)127 THEN WGeQQ—-256 

1528 XX=P+QQ-OF tLL#42G0SUH JL MM eVe=xXxXe 
1538 GOTO 2238 

1548 REN Difficult 
1550 IF B®<>"CB" THEN 1648 
156@ REM === CH codes == 
1578 REM 

158@ GOBUB 2330 

1590 OF S=CGS8(GQQ/8)FIF QQ<44 THEN 14618 

1688 OF S=OF S+CHRH ASCO"O' D4 QQ AND 561/78 1 a 
1412 OP@*OF®+RG8( QQ AND 7 > 

142@ GOTO 2248 

14638 REM 

1464@ IF B8<>"ED" THEN 2018 

1658 KEN === ED codes seemeencernsueenensee res 
1668 GOSUB 2338 

147@ IF (@Q AND 126)=128 THEN 1978 

1482 IF (QQ AND 64)%@ THEN 177@ 

1498 [a0 AND 15 

1708 IF D¢>@ THEN 1738 

1718 OF #="IN "+RD& (QQ ANT $6 )/6)+" 90)" 

1728 GOTO 2248 

1738 IF B¢>1 THEN 1768 

1748 OF $="OQUT (C)»"+RDS(( Q0 AND 54/6) 

1758 GOTO 2248 

17460 IF D()2 THEN 1798 

1778 OF #8" SHC Hi" +RP OCG AND 489/14) 

1788 GOTO 2248 

1798 IF D<>3 THEN 1858 

1880 OF S="LD CV ds"+RPS(( QQ ANT 
1618 GOSUR 2330 8VS=xxs 

16286 GOSUB 2330:V$=xxs+Ve 

1838 GOSUB 2888 

1848 GOTO 2238 

1658 IF (QQ ANI 15)¢>18 THEN 1908 
16468 [=(QQ AND 486)/16 

1870 IF (D>3> OR (D<®@) THEN 1978 
1868 OPS="A0DC HL» "+RPS¢ Ti) 

189@ GOTO 2246 

1900 IF (QQ AND 15)¢>11 THEN 1978 
1718 D=(Q@Q AND 48)/16 

1920 IF (0>3) OR (D¢G) THEN 1978 
1938) OF S="L EO "+R 6D te Ye 

1740 GOSUB 233arVS=xXxs 


certional two byte codes =sss== 
THEN 1518 


bith 


48/16) 
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195@ 
1968 
1978 
1788 
1998 
26688 
2016 
2626 
2938 
2646 
2058 
2068 
2876 
2088 
2898 
2186 
2118 
2128 
2138 
2146 
2158 
2168 
2178 
2168 
2198 
2288 
2218 
2228 
2238 
2248 
2258 
2268 
2278 
2268 
2388 
2310 
2328 
2338 
23468 
2358 
23468 
2378 
2488 
2418 
2428 
2438 
2448 
2458 
2468 
2478 
2488 
2498 
2508 
2516 
2528 
2538 
2548 
2558 
2568 
2876 
2588 
2488 
2618 
2628 
2438 
2648 
24658 
27288 
2718 
2728 
2738 
2608 
2818 
2628 
2838 
2048 
2858 
2868 
2678 
2908 
29718 
2920 
2938 
2948 
30e8 
3018 
3028 
3030 
3048 
3e5e 
3868 
3878 
3068 
3898 
3108 
3118 
3128 
3138 
31408 
3158 
31468 
3178 
3188 
3198 
3288 
3218 
3228 
3388 
3318 
3328 
3338 
3348 
3358 
3368 
3378 
3388 
3378 
3408 
3418 


GOSUB 23304 VS=XX$+Vt 

GOTO 2238 _ ante — _ 
KEM esmeeNon Calculable Et’ s=52=-rsreem 
FOR Ivt TO 28 

IF @G=ED( I) THEN OF $™EDS( I EGOTO 2248 


NEXT I 

REM seven DD 2 FD ceoces 
Ig="IX"s1F Bse"FD" THEN Te"Ly" 

GOSUB 233@8Bs=xxs 

QeQQ:IF Bw "CB" THEN 2158 

GOSUB 3388°GCOSUH 2568 

IF LN@#1l THEN 210@ 

GOSUBR 23304V8=xXxs 

IF LUN=2 THEN 2188 

GOSUB 23362V$=xXx$+Vs 

IF (Q<¢S2) OR (224) THEN 2236 
XX=FFGOSUR 26001BS=XX$1GOSUB 2400:F=F+1 
PeaPs+hs 

GOTO 2230 

KEM 

REM susee [1D or FD + 
GOSUB 233@0tBS=xx$ 
GOSUB 2338 

OF $=CG$(QQ/8 > 1F QQ¢44 THEN 22768 

OF $=OP $+CHRS( ASC( "8" 4(QQ AND S46 0/6 +"r" 
OP$=0F'$+RG$(QQ AND 7 > 

GOSUB 256@-:GOSUB 2404 


=a =s==== 


cH 


codeg ==7=>Fes505 


Donor eiaen 3698 OF $2869 OF ANE 56078) 
GOSUB 2700 3708 OP S=0P%+RGSCOP AND 7) 
IF P<=T THEN 1608 st eta 
PRINT "End address reached"sEND 4@08 REN JOSE ICRC IG IOOIADIDIDIOIOIA DIOR IAI 
REN 4810 REM Each Mnemonic is followed by 
REN ceenwauansetnnetiewasencaiaiasenes 220 REM the lanath of tw corresrondins 
REM «MAK Subroutines start here sudunok 403@ REM OF cinch « Hiesonies which take data 
REM ARBAB Prev fe llow:ln hwtes + tana Vv 
REM ==Peek the byte at P & add the hex=== 4056 at the Position at which at will 
REM =s0f it onto P® then increment F pte ne A0wer vast . 
XKJPIGOSUB 2600 2PS"PS+XxXX8tPar +1 4878 CB+ED* DD & FD are not an this list 
RE TURN 406@ RIEM because they are dealt with 
REM 4898 serarately, 
REM @2Accerts a mnemonic OFS and byte RS tite Epes ACG BESTE area 

” ” a o ” > ' ole i) , 
BEN aadee +BS" in OFS after "IX" Or 442g DATA NING H'ste “DEG Heh 
FOR T#i TQ LENC OPS) 4138 DATA "LD Fe U"s tty “RLCAN +1 
ZZS=NI LS OF +I eo? 4148 TATA "EX AP rAFG' rte “ann Hos BO" ed 
IF ZZ¢="IX" OR ZZ$="IY" THEN 2478 4158 DATA "LD As(BC "els “DEC BC’ rt 
NEXT I 4168 ATA “INC Cole "DEC Csi 
ZOeLEFTSOC OF Gr 141 "9 4B8 4178 DATA "LD GrU"r2s URRCA™ + 1 
2$=Z$4+MIDS( OPS» +2) 00P=Z% 4180 DATA "DINZ V"aits “LO NEW ys 
RETURN 4198 DATA “LD (DE)eANrle “ING DE +4 
REM seAccerts OFSsrerlaces HL with It\mes 4202 DATA “INC fi"rtr “DEC Dr d, 
REM sewhich wilh be "EX" or IY" 4218 DATA "LD DrV"r2e "RELA" 1 
FOK I=1 TO LENC OPS) 4228 TATA “JR V'2s "ALITY HLs DE" +d 
IF MIDSCOFS)Ie2 ="HL" THEN 2558 4238 TATA “LD Ar(DEd"r1, “DEC DE +1 
NEXT I 4248 DATA "INC E''rls "DEC E"ed 
ZOsLEFTS$( OP Sr I 1 +18 4250 DATA “LD ErU'r2, "RRA"? 1 
Z%=26+M IT OPS, T+2) OP #7 4260 TATA "IR NZ UN eae “LD HL" eS 
RETURN 4278 DATA "LD CV deHL ede "INC HL“ ed 
KEM 4288 DATA "INC Hyde "DEC HM" el 
REM ==Peeke byte at XX "hoo X 4298 DATA "LD HrV" ear "DAA FL 
IF XX¢32768 THEN GQuPEEK( XX )1G0T0263@ 4308 DATA "IR Z UNrdy “AGEL HL+HL "ed 
GU=PEEK( XX-65536 ) 4318 DATA “LD HLs(Vd%+3e “DEC HL“ rd 
XX*0@sLLe2aGOSUE 3108 4320 DATA "INC tele “DEC UL" od 
RETURN 4338 DATA "LD LrV"'ed “CPL 
REM 4348 TATA “IR NG V"> “LO GPreV" +S 
REM seemenmeeePrints outeut linewwemmeee 4358 DATA "LD (V)rAt “ING SP" edt 
PRINT @P TALC 22 >FOP® 4348 LATA “INC CHL)" + de "DEM CHL Ded 
RETURN 4370 TATA “LD CHL ieVor2, “SCF et 
REM 4380 DATA “JRC U"r2s “ALIEN HLr SE 9 
REM =wRerlaces V in OP® with Venewwemmnn 4398 DATA "LD AVI" +3, "DEC SF sd 
Zee""'4FOR Iai TQ LENCOPS > 4488 TATA “INC AN t> “DEC Ard 
ZZ$=M1DGC OF GoTo LIF ZZe—"U" THEN 2848 4418 DATA "LD ArVr2y “CCF yh 
Zo=Zb+ZZ64GOTO 2OSO 4428 LATA "RET NZ"rir “POF BC" +1 
Zenze+Ue 4438 DATA “JP NZ UV“ 3+ “SP UNS 
NEXT TtOFwe26 4448 TATA ''CALL NZ V''r3y “PUSH BC» 1 
RETURN 445@ DATA “ADD Ar" r 2s “RST START" +1 
REM 4466 DATA "RET Z"s1r RET sd 
REM ==Convert address P tio hexsereneenmen 4478 DATA “JF Z VYrse "CALL Z V"es 
REM s=return it in Fis 4488 TATA “CALL. U"9 a> “ALC ArV" p2 
XXaP~OF BLU@41GOSUB 3i@@iPemxxs 4499 DATA “RST RIN" 1 “RET NC 1 
RETURN 45806 DATA "POF DE" sir "IF NC YU" 
REM 4518 DATA "OUT CU)sA"r2e “CALL NC U's 
REM aeHen to decina] amememmnawmenmmmmgquen 4528 DATA "PUSH DE"r 1, "SURV" +2 
REM wmReturne Value of XX®elength LL dn Xx 4530 TIATA "RST RCAL' 1) "RET Crd 
TF WENCXX® 2CLL. THEN XXm-1 aRETURN 4548 LATA "EXX" ole “IF C U'es 
HHei64( LL—11XX=@1SS6—9"B1234546789ABCDEF"” 4556 LATA "IN Ar( VU)" 2 "CALL C U"r3 
FOR Ii#i TOLL 4568 DATA "SBC AsV"s2r "RST SCAL'+1 
FOR JJ=1 TO 16 4576 DATA "'RET FPO"rir “POP HL"? 
IF MID@(XX6rIIe 3 MIDO(SS$+JJy 1) THEN 38884568 DATA "IF FO UNr3y “EX (SP )eHL" +4 
NEXT JJtxxX#-1#RETURN 4590 DATA “CALL PD V's3, "PUSH HL “+t 
XX@XX + HH JJ=1 HH HH/16 4680 DATA “AND Vir2, “RST BRKF'T "+t 
NEXT LTIEXXmINTC XX#. 1 )ERETURN 4610 DATA "RET PE"+hs “GP CHL ot 
REM ssflecimal to hexcmmenivusemueneeeeerees 4628 TATA JP PE U' rae “EX DErHl "+t 
REM ==Returns value of XX in XxX# 4630 DATA KALL PE V"s3~ "XOR Ur? 
REM ==lenath resuired rassed in LL 4446 DATA “RST PRS" rhe “RET Pted 
HHE16t( LL—1 tXXS="" 4650 DATA “FOF AFsi+ "IF P V"eg 
FOR IIm1 TO LL 4668 DATA "DI" + 1+ "TALL Pov 
NN=XX/HH4 XX#HH&KC NN-- TNTONN > EHHSHH/16 4678 DATA “FUSH AF“ rir "OR V" eZ 
NN=INTCNN )+ASCC "8" 4688 DATA "RST ROUT" +1 “RET M"e1 
IF NN <= ASC('9") THEN 3198 4498 TATA "LI SPrHL"' eds "JP OM Vrs 
NN@NN+ASCO NAN ASLO P= 1. 4788 HATA "ET“r de "CALL MU" ed 
XX$=XX$+CHRSCONN ) 4716 DATA “CF 2 “RST RDEL" 1 
NEXT IT 4728 REM sooo miDO GO OOO no OIG IOIOIOn 
RETURN 4738 REM Lata for those of the two byte 
REM 4748 KEN OF caoctws of the form EB XX which 
REM ==<Subroutine accerts byte B$oassanase 475@ REM cannot be arrived at by calculation 
REM ==If its not CHrEDrlilivor FD 4768 REM The number is the byte XX in di 
REX =sreturns in OPS the orMcode 4770 TATA 68+"NEG"r 67 r"RETN' r 72 
REM seuf BS with "V" in F lace of anv 4760 [IATA 77" RETI' + 79eLO Real's Bbe"IN 1" 
REM ==arguments and length in LN 4798 LATA B7e"LD AsI"s P5e"LD Ark" + tO2-"IM 2" 
IF OF$(12¢>"" THEN 3598 4888 VATA 1O3+"KRD"+ 111e°RL", 1468. "LDI" 
REM ==Read data the first tine called 4810 DATA iéi-"LDI"> 162-"INI"'> 163+"OUTI" 
FOR r=@ TO 7:READ RGS(1I>2NEXT 1 4828 LATA 1482"L.DD"» LEP CEL 170," IND" 
DATA Berle DrEeHeLo“( HL PA 483@ DATA 171r"OUTI"> 176*"LDIR"» 1779"CFIR" 
FOR 1=@ TO 7tRKEAD SGSC(I)ENEXT T 4848 DATA 178r"INIR"» 1797+"OTIR"s 184° "LDDR" 
DATA "ADI Ary "ADC Ar“ es “SUB “e"SBC “ 49580 DATA 185-"CPDR"+ 164,r"INDR',+ 187r"OTDR™ 
DATA "AND "s"XOR "e"OR "CP 4840 REN doWnOOUO The qrnd OI ESIO;OI IOI IGIIIOG IK 

Ok 


Z80 DISASSEMBLER 


3426 FOR I=@ TO 7tREAD CG#C1>SNEXT I 


3438 TATA “RLC “r "RRC “A URL ye RR! 
3440 DATA “SLA "s"SRA "e"7SCL7 "e'SRL " 
3450 FOR I= 6 TO 15#CG8& I ="BIT "sNEXT I 


3468 FOR 1=16 TO 23sCG6( 10="RES "FNEXT T 
3476 FOR I1#24 TO 312CG8 J de"SET "tNEXT T 
348@ FOR I=8 TO 3:READ RPS(T>ENEXT I 
3498 DATA BCrliE role SE 

3500 FOR I#@ TO 7!READ RDS(1)tNEXT T 
3Y1@ DATA BeCrlivEsHsl tr 

3528 FOR I1=@ TO 255 

3538 IF (1963) AND (14192) THEN 35708 
3540 IF [#263 OR [#221 THEN 3578 

355@ IF 12237 OR 1#253 THEN 3570 

3560 READ OP$C I >oLN¢ I SLNet 


3876 NEXT I 
3580 FOR 191 TO 27tREAD EDC I), ED8¢ I )tNEXT L 


3596 REM ==> Enc of clata read seemueeemeeee 
3400 LL#2'XxXt=HS:GOSUB 368020P=xXx 

3416 IF (OF 43) AND ¢OP(192) THEN 3430 

3628 OP S=OP8( OF }SLNS=LN(OF >FGOTO 3728 

343@ IF OF*118 THEN OP$="HALT' ©GOTO 3718 
3648 IF OF >127 THEN 3698 

3458 OFS="LED “ 

3668 OF $2OPS+RGS((OF AND S6)/B8+"r" 

3476 OF S=OF H+RGHC DP AND 7 > 

368@ GOTO 3718 


BUSICALS 
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: 3M 64. BUSICALC || 


or64 athomel! Whether 


ofall ihe sp 


ast Lo lo. arr 


machines y 
BUSICALC can | 


econd mortgage io bi ny it! 


and now 


BUSICALC 2. 


Cammodare 64 users now have a choice: BUSICALC or BUSICALC 2. And although the new version takes full advantage of the 64K 
memory allowing a larger sheet and many more functions. tl retasns the inherent simplicity of the originai. BUSICALC 2 do lave a 
HELP page — because you won't need one It's as simple as that! 

BUSICALC 2 hi 
functions} 
replicate 


Juser-detined 
1 she an be 
with other programs 


|. BUSICALC 2 hasa 


intrinsic functioa including conditional functions, 
s of parentheses are allowed. Raws and cal 
ved, or printed. Formulae can be printed. and special files 


calfunctians, igqonometric functions, ¢ 
n be inserted or deleted; any 
can be created quite simply for t 


Fach sheet may have up to 999 rows or 125 columns proviced that the total number of box 
unique VU function which enables up to 5dilferenl parts of the sheet ta be displayed simulté FIND command that 
will search the entire sheetiniess thanasecond, You can use BUSICALC 2 fa elists, stoce lists venas mhane directory 
' ; the standard ‘what if exercises. Sheets on tape or disk can be a d to or sublracted trom the sheet in memory 
p budgel is a piece of ca 


olidating departmental budgets into a grou 
BUSICALC 2 is available NOW, but oniy for the Cammodore 64. it costs £69 plus VAT on tane or £77 plus VA 


You can buy SUPERSOFT products from your local dealer, or by post. Prepaid orders are posl free nthe lLLkK Que 
VAT, but please add postage 


r Winchester House, Canning Road, Wealdstone, 
Harrow, Middlesex, HA3 7SJ 
Telephone: 01-861 1166 
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GOLDEN APPLES OF THE SUN: 
The Golden Apples have been stolen and hidden in seven different 
locations, Can you recover them all? There's a surprise once you 
have. Hi-res graphics and text £8.45 

| STOCKMARKET: 

t Test your skill on the stockmarket. Prices are influenced by your 


own actions, and Government actions — just like the real thing! 
See if you can make a million. Text £5.95 


ALIEN ODDESSY: 

A four-part adventure game. This tape contains the first two parts 
in which you must escape from the Castle, then journey across the 
| Great Grass Plains to the Mountains of the Moon. Hi-res graphics 
and text £9.95 


MINI-GAMES: 

Four short games on tape, consisting of Blackjack, Maths Test (5 
levels of difficulty) Guess the Number, and Layers. a game in which 
you try to survive a year in the farming business. Text £5.95 


INTER-PLANETARY TRADER: 
You are the Captain of a Starship. You have to buy a cargo, and 


DRAGON 
for SPECTRUM 48 


DATABASE: 
A personal filing system, which we can modify to suit your own 
Approx. £15.95 


requirements, Please ask for quote 


SURPRISE: 

Regain the magic ring, but to do so you must first find the key to the 
Tower, avoid robbers, and more. Then bewitch the Dragon, and 
you're home and dry — almost! Hi-res graphics ard text. £8.45 


SCANNER 13: 

Set in the City of the future, this game combines the best elements 
of both arcade and adventure games. Destroy the evil Drones 
before they destroy you and your City. Three levels of difficulty, Hi- 
res graphics and text £8.45 


BOPSWIZZLE: 

A splendiferous fun game! Beat the ghastly Gloops and the yucky 
Yerkles, amongst other nefarious nasties, Collect pearls at the 
same time! Low and hi-res graphics, and text £5.95 


AMAZING: 

Series of five mazes specially for the under 5's, ranging from quite 
simple to fairly complex. An excellent way to amuse pre-school 
children, and they learn from it too. Hi-res graphics £5.95 


MYSTERY MANOR: For the Spectrum 
Find the murderer before he (or she) tinds you and your career as 
Detective Solvitt £6.50 


MASTER CODE: For the Spectrum 


Based on the famous game. Try your skill against the computer 


attempt the inter-stellar jump to your destination. But beware 
You CAN beat it £6.50 


meteors and space pirates are out to get you. Text 
All available immediately from Bamby Software, Leverburgh, Isle of Harris PA83 3TX 


Includes our no quibble guarantee. Access orders welcome by mail or telephone: 
085982 313 Dealer Enquiries Welcome and 48 hour delivery 


SHARP “ BBC * SHARP * BBC * SHARP * BBC * SHARP ~ 


PLANETFALL — approximately 25K 


-onquering a galaxy than blo 
ice the Baininicy £ 


Even the most magnificent of Empires has 


an always try and buy it! 


ere are more ways Of 
1ave its traders feed and 
Planettall is a frue s 

so you are developin 


2-ficti yntrol of a fleet to get rich! 


ie 1 you are placed in co of starfreighters and the mission is 


g the « 


mm spreacs 


H 4s include pirate raids(not everyone is civilis sted aliens, navigational errors and a fluctuating market. Multi-player 
ames are even harder with the competition likely to get to a prime planet first — and deflate the value of your cargo! (Up to 12 can play!) 
Plane | t scceed and n 


ett allt r 


Sunning 10 $ 


; time ‘t it all ¢ ish 


nerve! 


Fill in the coupon and return it to: 
ASP Software 

145 Charing Cross Road 

London WC2H OEE. 


Available for: gaged send me. tape(s) — (delete as necessary) CT Oct 83 | 
Sh MZ-80K ap one at for. .% (state which version required). | 

4d BBC B It I ee ES my cheque/ Postal Order/ International Money Order | 
an | (delete as necessary) for: (made payable to ASP Ltd) | 


| OR Debit my Access/ Barclaycard (delete as necessary) | 


| i 

4 vain AN aaeee|— =) 

| Please use BLOCK CAPITALS | 
Name (Mr/ Mrs/ Miss) .:. 00.00.60 cesswwewews o0iale sively bia gielelpie salem | 

| LCC Sr rere rere rye 


| Signatures 5265 fsbo ves 5-ceesasen Date 
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Series: Solving puzzles and problems 


PROBLEM 
PAGE 


This month we show how to reduce a problem 
to its solution by reducing it, and set another 
poser for puzzled programmers. 


olving last month's problem 
G icrene to some extent on 

specialised knowledge or 
sudden inspiration, but you were 
given a useful hint. The equation 


to be solved was: 


13996"A + 10928B + 1001*C + 
1716#D = 39742 


Factorising the constants on the 
left of the equation, with the aid of 
the program last month, gives: 


1386 = 3 #68 7 # 11 

1092 s 2" 6 * 7 * 1g 
1001 & Tye wets 
1716 = 2 #-6 #1428. 19 


All the constants but one are 
divisible by 13, so to find A we 
compute the equation modulo 13. 
To do this, the equation is 
rewritten using the following steps: 


(1378 + S)*#A + 1092"B + 10018C + 
1716"D = 39742* 


Sta + 13788A + 1092"B + 1001"C + 
1716"D = 39741 4+ 1 


Sta + 138(1068A + SHOR + TTC + 
1Z2"D) = C1Z*3057) + 1 


Each side of the equation has a 
term divisible by 13, anda 
remainder. Equating the 
remainders gives: 


B4A = 1 mod 13 
or. 
BHA 1 + 134N 


62 


The reduced equation tells us that 
A = (13*N + 1)/8, and a little 
mental arithmetic will show that the 
only possible value for A, within 
the stated 10p limit, is 5, obtained 
with N=3. 

Similar calculations in modulo 
11, 7 and 6 will separate the other 
terms. 

The program in Listing 1 will 
work all this out automatically, 
though it will not quite provide the 
complete solution. If your 
computer has a MOD function, you 
will not need the function defined 
in line 3010. All you need is X 
MOD E, which gives the remaindet 
for an integer division of X by E. 
Otherwise, the routine should 
present no special problems. 

The five constants having been 
entered, a FOR loop tries all 
modulo values between 2 and 25, 
saving the need to factorise the 
constants and discover the key 
values. If more than one of the 
factors remains non-zero for a 
given modulus, the remainder of 
the calculation is skipped. If only 
one factor is non-zero, the name of 
the associated variable will be set 
in A$. 

Line 3190 calculates the 
possible values for the variable, 
and these are checked for validity 
by lines 3210 and 3220. If the 
value is too high, the next modulus 
is tried, but if the value is non- 
integral line 3190 is repeated with R 


incremented, 

There may be more than one 
value for a particular variable. In 
modulo 2,C «1 = 0, orC = 2«N, 
which gives 2, 4, 6, 8and 10 as 
possible. However, only single 
values are given for A and B, and 
one of the two values given for D can 
soon be ruled out, because it gives 
no acceptable value for C. The 
program could have been extended 


| to make this final calculation but it 


would have been necessary to store 
all the results in arrays and try all 
combinations of them, which would 
have been a complicated procedure. 
One of the lessons to be learned is 
when to stop relying on the 
computer to help you solve a 


| problem, 


You might like to try another 
similar problem, using the same 
program: 


‘Four batches of wire are held in 
stock, the price per yard for each 
batch being a whole number of 
pence, and the quantities being: 

A: 12 miles 1167 yards 

B: 16 miles 1233 yards 

C: 14 miles 775 yards 

D: 12 miles 1604 yards 

The total value is £7758.04: what are 
the prices per yard?’ 


The ZX Spectrum will accept such 
inputs as 12 * 1760 + 1167, which 
makes life easier, but for other 
computers a modified input 
procedure may be useful. 


BACK TO FRONT 


Problems of this kind are created by 
working backwards, starting with the 
selection of suitable constants and 
then working out the total. The 
difficulty of the problem lies in the 
need to reverse the process, 
Computers are willing enough to 
evaluate an expression and set the 
result in a variable, but they are not 
usually designed to work out the 
value of a variable embedded in an 
expression which is equated to a 
constant. A request to calculate B 
from the relationship 9*B = 54 will 
be rejected until the equation is 
recast as B = 54/9. 

Bearing that in mind, how would 
you persuade a computer to deal 
with the following problem: 


‘A tube train leaves central London 
and stops at six stations before 
reaching the terminus. At the first 
stop, half the passengers get off and 
six get on. At the second stop half 
the passengers get off and five get 
on. This continues, one passenger 
less boarding the train at each 
station, after half the previous 
passengers have left, until the 
terminus is reached with five 
passengers. How many were there 
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aboard when the train left central 
London? 


Solutions which involve trying 
different answers until one fits 
should not be considered 
acceptable. That dodges the issue. 
However, it should be said that the 
program which will be offered next 
month is not fully universal, though 
it does illustrate the necessary 
principles, 

It will be noted that the problems 
examined in this series have been 
strictly mathematical, no word 
problems being considered. This, in 
a sense, contradicts the idea that a 
computer is no more than a super- 
calculator where the numbers are 
concerned, whereas it has a unique 
ability to handle text. A partial truth, 
perhaps, this idea bears thinking 
about. 

Its weakness lies in the fact that 
any general work on the 
nanipulation of text entails a fairly 
widespread vocabulary as a working 
basis. Processing text that has been 
provided by the user is no problem, 
but checking the spelling calls for a 
fairly large dictionary, preferably 
one which will grow as it learns the 
literary habits of its user. Given such 
a dictionary, it might be possible to 
teach a computer to solve crossword 
puzzles, but there is no intention of 


bai 


Tick for further information 


OC vic 20 PRODUCTS 
LC) COMMODORE 64 


All pnces subject to 
en) or change without notice 


PLEASE SEND ME 


tig 20 16K RAM PACK 


P| [e2e.95] {| 
pe ete ee PY! 208 Aigburth Rd, Aigburth Liverpool IZ051 727-7267 


tackling that project in this series! 

A partial solution to the problem 
of handling text is conversion of the 
words to symbolic form, and this will 
figure in a future article. It works by 


DEF FN E(A;E) =A-EX CINT 
INPUT "A?"SA 
INPUT "R?'SB 
INFUT “CRC 
INPUT "BY" sD 
INFUT "Total ?"s 7 
FOR Fel TO 25 
LEY F=FN EK fAs ED 
“e0 THEN LET 
=FN KCB, E) 


OOO 


ase" ae 


Biag 


S110 AS={="R" 


THEN LET AS 
K(DsED 


IF He eo 
LET a= ili 


mE 


p Ag="D" 
HOY + (GE OO) + (He HO) 
NK (TED 
LET R=o 
LET Q=(L+R#E) / (F+G+H4> 
LET R=R+1 
IF @>12 THEN GO 
IF G@=0 OR Q<2INT @ 
PRINT ASS" = "SQ 
GO TO 2190 
NEXT E 
60 STOP 


TH S250 
THEN GO TO 


reducing the size of the ‘dictionary’ 
to manageable proportions. If that is 
not possible, a word problem is 
probably incompatible with the 
capabilities of a computer. 


(ASE) > 


+0T22O)<e1 THEN GO TO S25 


oF 


Listing 4. This will print out the possible values of each variable, 
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Applesoft Language: 2nd Edition 
Brian D. Blackwood and George H. Blackwood 


Designed for the Apple Il, the second edition of this popular book 
gives clear, non-technical instructions for programming using 


and colour commands are explained in progressive steps from a 
simple level to advanced programming techniques. 


£12.85 274pages 672-22073-3 


David C. Willen and Jeffrey 1. Krantz 

This comprehensive book shows you how to use 8088 assembler 
language for programming the {BM PC and for controlling PC 
system hardware. Illustrated with sample programs, diagrams and 
charts, the text includes a complete description of the 8088 
microprocessor, as well as a detailed analysis of IBM PC architecture 
and how to make full use of it. 


| £1455 236 pages 672-22024-5 


The Howard W. Sams Crash Course 
in Microcomputers: 2nd Edition 


Louis E. Frenzel, Jr. 

Recent technical developments and new products are examined 
in each chapter of the extensively revised second edition of this 

popular ‘crash course’, New chapters have been added expanding 
the coverage of BASIC, of 16-bit micros and of applications. 

| | £19.65 381 pages 672-21985-9 


IC Timer Cookbook: 2nd Edition 


Walter G. Jung 


The new edition of this highly successful cookbook retains the 
general format of the first edition, but has been expanded 
considerably to cover new devices and their applications. The 
seven chapters of the book cover RC Timer Basics, IC Timer Types, 
General Operating Procedures, Monostable Timer Circuits, 
Astable Timer Circuits, }C Timer “Mini-Circuit” Applications and 
"Maxi-Circuits”. Numerous circuit diagrams are included in each 
chapter 

£16.25 384pages 672-21932-8 


Microprocessor Based Robotics 


Mark J. Robillard 

Illustrated with diagrams and photographs throughout, this book ts 
divided into five sections that look at micro based robotics in the 
fields of mechanics, electromechanics, electronic sensors, 
computer control and robot communication/control. Hands-on 
projects are included. The text is ideal as an introduction to the 
reality of intelligent machines for aspiring designers and 
experimenters. 


| £15.40 220 pages 


L J 


672-22050-4 
Prentice / Hall 


Applesoft language. Skills needed for problem solving, flowcharting, graphics 


8088 Assembler Language Programming: The IBM PC 


66 Wood Lane End, Hemel Hempstead, Hertfordshire HP2 4RG England 


CRASH COURSE 
MICROCOMPUTERS 
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Soul of CP/M°® 
Mitchell Waite and Robert Lafore 


For BASIC programmers and other high-level language 
programmers using CP/M systems, this comprehensive book 
explains how to use CP/M's built-in system calls, how to program 
in 8080 assembly language, how to modify BIOS so that the 
CP/M system can run with different peripherals, how to interface 
8080 programs to BASIC, how to customise CP/M to work with 
different I/O devices, and much more 


| | £17.10 391 pages 


UNIX™ Primer Plus 


Mitchell Waite, Donald Martin and Stephen Prata 


The elements of UNIX are explained in clear, simple and accurate 
terms fornew computer owners, hobbyists and businessmen in this 
fully-illustrated primer. Electronic mail, using editors, FORTRAN, 
Pascal and C, Berkeley Enhancements and ed and vi are among the 
topics covered 


£17.95 414 pages 


1 


Book Orders 


Tr 
The 


672-22030-X 


672-22028-8 


at cifficulty from 
Department 30, Prentice-Hall International, 66 Wood Lane End, Hemel Hempstead, 
Hertfordshire HP2 4RG, England 


2st books can be ordered from your usual bookseller, or in case 


Please mark the number of books you wish to order in the box beside each utle and 
return the ac ement to the address above. Pnces include postage and packing 
Please allow 28 days for delivery 
| authorise you to debit my credit card account with the amount of £ 

AMERICAN) <= 
My Access/Amencan Express/ Barclaycard No. is DPARESS mum 
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Software: TRSDOS version 2.3 utility 


Mark S. Haberfield 


A BETTER TRSDOS| 


Tandy’s TRSDOS version 2.3 has a number of 
nasties, not the least of which is that it ignores 
a large chunk of your disc. Use these patches 
to get at the phantom tracks. 


ands up all you TRS-80 or 
9 ié owners who are 

using 40 or even 80-track 

inidisc drives under TRSDOS 

Ver 2,3 and would like to utilise 
the last five tracks on each diskette 
for f filespac e. Here - a hee 
method of altering the DOS tod 
this for you. 

Atter using my Genie | with 
dual Olivetti 40-track disc drives 
under TRSDOS Ver 2.3 for some 
months, | began to wonder if there 
was a way of using these five tracks 
(12.5K) which were being wasted 
on each diskette. TRSDOS was 
designed primarily to operate 
Tandy's own drives, which of 
course only support the use of 35 
tracks per diskette, and does not 
provide the option of declaring 
drive parameters to the system as 
found in ogite rather more 
expensive Disk Op erating Systems. 
Gansu ng H.C Pennington’s 
“TRS-80 Disk ond Other 
Mysteries” led to the discovery 


that the TRSDOS directory does, 
however, have space in the GAT 
(Granule Allocation Table} and 
TLT (Track Lockout Table) for up 
to 80 tracks per diskette. 
Therefore, wringing an extra five 
tracks out of TRSDOS would more 
than likely mean some simple 
modifications to the “/SYS” files 
responsible for 
allocation/deall« 
to files. 


IN THE BEGINNING 


Before these elusive tracks can be 
used by any DOS, they will require 
formatting, so the TRSDOS utility 
program FORMAT/CMD seemed a 
sensible place to start. The file was 
dumped, disassembled ar nd after 
much thought, the 1] 
assembler source code annotated 
Seven loops were found to 
iret after processing tracks 
0-34 and the positions of the loop 
counter sts noted on the 


ocation of gran ules 


value te 


A BETTER TRSDOS 


le du mp. 
As the entire source listing was 
now avai lable, it was also relatively 
easy to ident tify the c 
responsible r two features of the 
program wie had naa some 
irritation in its use to date. The 
first of these was minor: | would 
prefer to me the in the more 
conventional DD/MM/YY tormat 
that the American format, and as 
no check is qe 


sOae 


performed on the 
actual values input the position of 
the text prompt tor the date was 
noted in the file dump for 
alteration. 

The second annoyance was 
that, on completion of the 
formatting process, I telt that the 
friendly message “HIT ‘ENTER’ TO 
CONTINUE” misled the user (me) 
into thinking that some useful 
action like a eo re-entry would 
be performed when I complied. 
ithe program merely 
d looking at ae ‘Enter’ key 
and performed a CPU ‘HALT’ 
instruction, leaving me fumbling at 
the back of the computer for the 
reset/reboot button; this had to be 
changed. 


The easiest solution to the 
problem appears to be changing 
ingle byte ‘HALT’ op-code for 


as ngis byte ‘RST ( OOH’ op- code by 


PATCH, and to change the 
offending message text to “HIT 
‘ENTER’ TO BOOT DOS”. This 


causes the program to wait for 

E nter’ to be pressed, and then 
transter os execution to 
memory location zero, which 
effectively means that the program 
has pressed the reboot button for 
you! 

A BASIC patch program 
(PATCHF/BAS) was written to 
change the loop counters, date 
format, and program termination of 
the copy of FORMAT/CMD on 
disc. Further modified c Opies are 
then promulgated by BACKUP, so 
the patch need only be performed 
once 


BACKUP TO THE START 


A similar treatment of the TRSDOS 
utility program BACKUP/CMD 
uncovered eight loops terminating 
after processing tracks 0-34 and 
again some code responsible for 
the irritating actions of the 
program. As for the FORMAT 
utility, the date request and 
program termination seguence 
were noted for the same changes. 

An extra source of much 
cursing in the past with this utility 
has been the message "BACKUP 
REJECTED, DISKETTES HAVE 
DIFFERENT PACK IDS!". This 
occurs when a backup is attempted 
to a destination disc which does 
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not have the same diskette name as 
the source disc. Fair enough I say, 
] do not understand why Fort 
Worth put that one in but it is not 
necessary and it is coming out. 
The reason for the strong teelings 
about this one is that some brand 
new erased destination diskettes 
cause this fault if the machine is 
able to get some garbage from the 
disc background noise, leaving 
one with a new disc that can’t have 
a copy of DOS put on it by 
BACKUP. The solution decided 
upon was to have BACKUP/CMD 
preformat the disc when Pack ID 
differences are found, rather than 
aborting the job. 

To complete the modifications 
o the BACKUP utility, a small 
change was made in the section of 
code that decides whether the 
destination diskette is ready for 
backup or reguires preformatting,. 
The original copy of BACKUP tests 
rack O sector O for readability to 
determine this, but this could lead 
o problems in the 40-track version 
if a 40-track diskette were backed 
up onto a 35-track formatted 
diskette. Theretore the text has 
been modified to test-read track 39 
sector O and then decide whether 
the diskette requires preformatting 
to prevent this, 

The BASIC patch program 
PATCHB/BAS supplied will make 
all these alterations to the copy of 
BACKUP/CMD on disc to save you 
the trouble of disassembling the 
code yourselves. 


THE SYSTEM PROGRAMS 
SYS0/ SYS This program contains 


the code responsible for allocating 
disc space to a file when filesize 
requires extending durina write 
operations, Two loops test 
available granules in the GAT and 
the positions of the loop counter 
test values were noted on the file 
dump. The BASIC patch program 
PATCHSO'BAS supplied will 
change these loop counters in the 
disc file to allow granules to be 
allocated from the first 40 tracks on 
the diskette. 

SYS3/ SYS This program 
contains the code responsible tor 
deallocating granules when a file is 
deleted. One test is present to test 
the track number of the granule to 
be deallocated and this is changed 
by the supplied BASIC patch 
program PATCHS3/BAS to allow 
files that occupy the extra disc 
space in 40-track systems to be 
deleted correctly. 

SYS6/ SYS This program 
contains the code to execute the 
system library commands such as 
‘DIR’, ‘DUMP’, ‘FREE’ etc. In 
execution of the ‘FREE’ command, 


the GAT of each drive's diskette is 
examined and the unallocated 
granules are counted in a loop 
whose exit value is 35. This value 
is changed to 40 by the supplied 
BASIC patching program 
PATCHS6/BAS to allow the 'FREE' 
command to include unallocated 
granules on tracks 35-39 in the free 
granule count, 

Another modification 
implemented by this patch routine 
is to remove the restriction within 
‘DUMP’ processing that prevents 
memory locations below 7QQQH 
being dumped to disc files. There 
is really no point in dumping 
locations 5200H to 7000H because 
SYSG/SYS loads there to perform 
the dump, but it is usetul to dump 
the code of feature ROMs to disc 
files which can then be modified to 
load and execute as DOS 
commands. 


bch 


rer an 
“oe AAG ean. 
’ A ME We bon win 


THE FINAL HURDLE 


Although the modified FORMAT 
utility will be capable of producing 
a data diskette with 77 {ree 
granules (three ot the total 80 are 
allocated to the DIR/SYS and 
BOOT/SYS files), and the modified 
BACKUP will copy all 40 tracks to 
a new diskette, we still need a 
method of creating a diskette with 
40 usable tracks that contains a 
copy of the DOS. This is achieved 
by backing up a 35-track DOS 
diskette to a new diskette using the 


|} modified BACKUP utility; this will 


format tracks 35-39 although the 
GAT and TLT will have these 
tracks marked allocated/locked 
out. The supplied BASIC patch 
program PATCHD/BAS is then 
used to read the directory GAT 
sector off this diskette, indicate 
that granules on tracks 35-39 are 
free and not locked out, change 
the diskette name trom TRSDOS to 


TRSDO540 to avoid later confusion 
and write the sector back into the 
diskette directory. 

Further backup copies of this 
diskette by the modified BACKUP 
utility will produce 40-track system 
diskettes without resorting to 
patching the directory, because 
the modified GAT/TLT will be 
copied to the new diskettes along 
with the other sector's data. 


IMPLEMENTATION 


To safely create the enhanced 
40-track TRSDOS system, you will 
need two new minifloppy diskettes 
and your master copy of TRSDOS 
Ver 2.3 (which will, of course, be 
write-protected in case you make 


| any mistakes). First of all, label the 


new diskettes so we can refer to 
them without ambiguity: 


Diskette #1 ~ 40 TRACK 
ENHANCED TRSDOS MASTER 
COPY, 

Diskette #2 — 40 TRACK 
ENHANCED TRSDOS USER 
COPY. 


1. BACKUP your TRSDOS master 
to Diskette #1 in the normal way. 
Then return the master TRSDOS 
diskette to its normal place of 
satekeeping as it will not be 
required again for this procedure. 
2. Place Diskette #1 in disc drive 
‘O and boot TRSDOS. Execute 
BASIC and install the six supplied 
BASIC patch programs onto the 
dise: 

PATCHSOIBAS 

THS3/BAS 

PATCHSG6/BAS 


3. With Diskette #1 in disc drive 
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FATCHE “ BASS 
SAR 4S Se SS ES oe ob 


REM 
REM PATCHES BAS - PATCH BACKUF/CMD 
REM A 40 TRACK: 
REM DISKETTES HAVE DIFFERENT 
REM 
REM AN OPTION TO 
REM PROVIDED RATHER THEN 
REM 
CLEAR Soce 
FRINT "PATCHING “BACKURYCMD’ OM DRIVE 1" 
INFUT "PRESS “ENTER® TO CONTINUE"? o& 
OPEN "RY. 1." BACKUFY CMD. NYGes 0" 
FIELD 1.128 AS 41%. 128 AS ADD 
GET 1:3 
TH = Als 
MIDS (T#.5.1) = CHRS(PHIT) 
| MIDS¢ TH. 40.15 CHR (&HAZ 


MIDS (TS. 5S. 11 2B) 
MIDS (TT. 3-3) 
MIDS (TS, 7B. 1) 

210 LSET Al® = 1% 

| PUT 1.7 

) GET 1.4 

TS ALS 

MIG (TH: TE. 1! 
LSET fla = TS 
FUT 1.4 

BET 1.5 

T# = ALP 
MIDh i T#. T. 13 
MIDS’ Te. ay. 1) 
MIDH ite, 1) 
LSET Als = TH 
FUT 1.5 

GET 1-é 

Th = AL 


CHRS 


Hod ow ou 


CHR (&kH2B 


i Fra TCHESS Cr.” Eira Ss 
SARS HRS HR HEE HS SE SS SRS ee ca 


LO REM 

20 REM PATCHSO/BAS 

ZO REM 

: 40 CLEAR Soc 

‘ Sa DEFINT A-z 

| 40 PRINT "PATCHING 'SYSo/S7S" 

70 INPUT "PRESS “ENTER? TO CONTINUE, ” 

0 OFEN "R".1."SYS0/S7S.NV260 0" 

90 FIELD 1. 126 AS Alt, 126 AS 
imo GET 1.7 

110 Te = AL 

2c MIDSt( TS. 23-1) = CHRE SC &HoE 
Bo MIDS(T#.63,4) = CHR (RHZE) 

H 140) LSET At = TH 

150 FUT 1,7 

140 CLOSE 1 

170 PRINT "*S¥S0/5¥5" 

i6o END 


- PATEH Th 


*5ySO/5V5" 


ers 


Art 


PATCHED TO 


Aa TOSS BAS 
ie lpra a vie Bins Babs beaded ob 


f Lid 


Vika 


TH = 41d 


Mila Tes bo. Si = “DOYMM" 


' ‘0, containing the patching 
programs, execute BASIC and 
t type: 


RUN’ PATCHB/BAS:0" 
<enter 


| to patch the BACKUP/CMD utility 
on Diskette #1. 


4, Return to DOS command level 
using: 
CMD"S" 


<enter> 


and use the newly-modified 


TO FORMAT 
DISk AND BACKUF TO IT. 


DESTINATION DISk. WILL BE REFORMATTED. 
REBOOT ON COMPLETION bit! 


CHR (2HOD) +CHR gt o&HEAD + CHP oe Ha 


OM DRIVE tt. 


USE 40 TRACKS. " 


TO USE ALL 40 TRACKS 
ACCESS TO ALL MEMORY. 


fo Pes 
2 REM Fa TVHS5 “BAS - PACH "SYEd/S¥E" 
Zo REM TO AL G.CW ? DLIMP 
40 CLEAR Stic 
Sr BEFINT A-zZ 
’0 PRINT "“RATCHING 74 ‘ry “ OM DRIVE o,." 
7 INF UT PRE "ENTE FO OMT IME. “5 ie 
BO OPEN "R's 1, "a¥Sé/S me 
L FO FIELD Lt. 125 AS ALS: 
‘ lies GET 1.9 


MEDR(TS, L> 
) LSET Ait = 
Tt ALS 
MIDS (TH 7 
LSET are = 
2 PUT 1.6 
) GET 1.7 
Tt = Alt 
MID@ (T#.25, 1° 
LSET ALE 
PUT fot 
om BET 1.20 
TS om ALK 
MiDS{TS: 115.8) 
i LSET Al1& Th 
PUT fea 
GET 1.41 
Té = Al® 
MIDS(T#.35.8) = 
LSET Alt = TS 
PUT dadd 
GET 1.12 
TS = Alt 
MIDS(7#, 28.15) 
LSET Als Tt 
PUT 1:12 
PRINT 
FRINT 
2 PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
FRINT 
PRINT 
PRINT 
PRINT 
ENG 


CIF NECESSARY! 
IF THE 
PACK ID. THE 
KE 
"HALT". 


"THE COPY 


"USING 40 
"BRITISH ¢ 
“R BACKUF 


“DISK 


"TS 


= 


"TS NOW CAPABLE OF FORMATTING 


fe 7 Cok TES EP 


A BETTER TRSDOS 


CHR (RHEE 


CHR RHE! 


© EHR RHC? 


= “BOOT DOE" 


"DD MM" 


"FORMAT REGUTRED" 


OF “BACKUP YCMD* ON DRIVE 1" 
& DIsk" 
TRACKS: USING THE DATE IN" 
Po/MMY YW) FORMAT, AND DONG" 


TO THAT PIGkK. DISKETTE PACK" 


"ID DIFFERENCE WILL. CAUSE DESTINATION" 
TO BE REFORMATTED. 
COMPLETED, A REBOOT 
"BE PROVIDED &ATHER 


WHEN BACKUP" 
OPTION WILL" 


THAN SYSTEM *“HALT*. 


A ABE aR as fer nae nee Se ee 
Ltt REM 
USE ALL 40 TRACES, 2U REM FPOTLHSHY BAS PATLH "Sv 5° TO USE ALL 4 TRACKS 
Zl REI 
4 CLEAR foes 
Sr DEF IMT Anz 
. 40 PRINT "PATCHING °S /SYS" ON DRIVE oO." 
7h INPUT "RPRESS “ENTERS To CONTINUE. "404 
dO OREN "RHR". 1, "S¥S3/S¥S.NVae20" 


MIDGH(T$, GH,1) = 


LSET AlG = Tt 
» FUT bad 
CLOSE t 
PRINT “Te rsavsys? 


oT ND 


130 
Lae 
140 
Leo 
17a 
tha 
190 
ie TH 
2105 ‘ Gi 


MIDS(7T#. 126,13 
LSET Al&® = TH 
Te = ADS 

MID¢ (TH; Fe. 5} fa 
LSET AZdt = 

Pu 1.4 


AND 


PUT Ls le 

CLOSE 1 

PRINT "TT Sy¥eé/Gyn’ 
PRINT 
BFE END 


BACKUP utility to backup Diskette 
#1 to Diskette #2 in the normal 
way. Note, however, that the date 
is requested in the civilised 
(DD/MM/YY) format. The BACKUP 
program will format Diskette #2 up 
to and including track 39 but the 
last track to be copied across will 
be 34 or less. This is because the 
program only copies up te and 
including the highest track number 
which is marked as allocated to a 
file in the source diskette’s GAT. 
When program execution is 


complete and you are requested to 
press ‘enter’, TRSDOS will be 


FIELD 1, 1238 AS ALS: 
GET toa 
Té = ALS 


"Ad OW BUF 


126 AS Ale 


CHR (&HE> 


PATCHED TO USE 4 TRACKS.” 


CHR (&H2E) 


DDS MM" 


HR (0 4+CHRE (ok 2 REM ENABLE DUMP Fey 


PATCHED TU USE 40 TRACKS AND TY" 
OF MEMORY BELOW Hw" Fong?" 


rebooted on this action without 
resorting to the reset button. 


5. Put Diskette #1 aside for now 
and place Diskette #2 in drive :0. 
Execute BASIC and run the 
remaining five patch programs: 


RUN'PATCHSO/BAS:0” <enter> 
RUN'PATCHS3/BAS:0" <enter> 
RUN" PATCHS6/BAS:0" <enter> 
RUN“PATCHF/BAS:0"  <enter> 
RUN'PATCHD/BAS:0" <enter> 
6, Reboot the DOS from Diskette 
#2 for two reasons: firstly because 


RR 
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i 


CHR CCH? 
CHE | CSHZERY 9 


MID#sT$-4-b) = 
MIDS(T#-18.1) = 
2 LSET ATS = Th 


PATCHF - BAS 
Ree ee eee eee ee ee eee eed 


REM 
REM PATCHF BAS - 
REM 

REM 

CLEAR 
PROUNT 
INPUT 


FATCH FORMAT/CMD TO FORMAT A 40 TRACK DIS 


4ND TO REBOOT AT END TNSTEAD OF HALT ING. 


MIDKCTE. 4, 1) = ChIRS(CRHOT)) 
LBET ATS = TH 
PUT 1eé 

mo GET 1.6 
Te = alg 
MIDS (TS. 27.5) 
LSET Ais = TS 
FUT 1.8 
BET 1:9 
Te = Ales 
MID$ (TS. 4954) 
LSET al@ = TH 
FLIT 1.9 
GET 1:11 
Te = Algi 
MIDS(T#. 112.8) 
LSET Alt = TS 
PUT ts dh 
CLOSE 1 
PRINT 
FRINT 

» PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
END 


SOO 
"PATCHING “FORMAT/CMD* OM DRIVE 
"PRESS “ENTER? TO CONT ENLIE" s Ot 
OPEM "R'.1. "FORMAT “CMO, WYaos Oo" 
mt FIELD 1,128 AS 41%. 126 AS Ape 
OO GET t4a2 
T# = ADH 
MIDI TH. Le 
LSET Adi = 


ou 


“OD /MM" 


CHR ( (RHEE > 


he LoS 


1 


MIDS¢T#. 44.13 
MIBb tb. 4o, [4 
LSET B18 = Th 
PUT 1.5 

GET 1.4 

Th = O14 
MIDS ¢ TH. 3.0) = 
LSET Al* = T# 
Tt ALS 
MTDSO TS. Fa. d ss 
LoeET Ale = TS 
FUT 1. 

GET 1.5 

Te = 


© OLRIBE (CREE 0 
CHR CCR ES 
= "BOOT pe 


DAR (OS HIER So 
"THE COPY OF “FORMAT/CMD® GNM DRIVE i" 
"TS NOW CAPABLE OF FORMATTING A DISK" 
"USING 40 TRACKS. USING THE DATE IN" 
"BRITISH (DBYMM/Y¥¥) FORMAT. AND WHEN" 
"FINISHED - PROVIDING @ REBOOT OFTTON" 
“RATHER THAN A SYSTEM *HALT*. 


CHR ( (RADE 


250 PRINT 15 FATCHEO TO ALLOW USE" 
2am PRINT 
270 END 
28c PORE 
291 POE 
TRACK MO. 
Oo PORE 
1 PORE 
FE. 
BT = FEE (Laz 
ST = ST ANB 1 
IF ST=1 THEN 
RETURN 
CNT = 
FOR LO = 
READ MC 
PORE LO.MC 
NEST LO 
) RETURN 
FEM 
REM 404 
DATA 242 


55.202, 79,40, 


"DIRECTORY CN DRIVE © 
"OF TRACKS Th - 29," 


FA TlOHED # Eerea cs 
Bree wer ee ee eee ee ee es 


SELECT DRIVE AND START MOTOR. 
LOAD FDC BATA REGISTER WITH 


L4205.1 & 


JASE. LT 


REM 
REM 


Le 
pela) 
Bie) 
au 
Sick 


60 


REM 
REM PATCHD/BAS - FATISHES THE DIRECTORY OF FIRST 40 TRAC 
REM DISKETTE TO RELEASE GRANULES 74-Ge FoR 
REM USE BY FATCHED BOS, 

REM 
PRINT 
7 INF UT 
Ba REM + 
HUF EER. 
90 POKE 16561. ¢&HFF) = POKE 14867. (2HAR) 
100 GOSUB 360 : REM SET UF M/C SUBROUTINES 
110 DEF USR1 = (&HBODO) 

120 DEF USR2 = (&HEGO) + 25 

150 GOSUB 280 : REM SELECT DRIVE o 
14) % = USRI(254) 2 REM #: READ TRACK 
150 FOR T=(&HRIPS) TO (eHRiDyt 

160) POKE 1. (&HFC) 
17> MEXT T 

1Bo FOR 1 = (&HELB > 
1%? FORE [. (hHFC) 
200 NEXT I 

Ziv) REM CHANGE DISKETTE NAME TO TRSDOS40 
220 POKE (SHE1DS).52 ¢ POKE (&HBE1D7).4e 
220 GOSUE 280 : REM SELECT DRIVE ¢: AND 
240 M = USRE(256) * REM ++ WRITE TRACK 


1 OAG FOG SECTOR REGISTER, 
ISSUE SEER (NO VERIFY) COMMAND 


REM 
REM 


L43 16% 
143146, 275 
“PATCHING DIRECTORY OM TRACK 17 OF DRIVE =" 
"PRESS “ENTER? TO CONTINLIE': Gs 

SET MEMORY TOP TO $4FFF TO PROTECT N/E Ser + 


TO 
z REM GET FOC STATUS WORD. 


REM IF SEEK NOT COMPLETE — WAIT. 
CLEAR Side 
(&HBOCN 

CNT TO CNT+3? 
AND SEEK T17 s Br 
17. SERTOR 


DATA FOR USR1 M/C SECTOR READ ROUTINE +4 
FO. 177-62. 140,50. 2265 55.6.6.16. 254, SB. 
249.58, 259 »55.119) 35.16, 242. 251.201 


TO (&HELB? 


#+ DATA FOR USR2 M/C SECTOR WRITE ROUTINE ++ 
BADER. O17 7, 625,175,950. 256, 55.46.8, 16. 254, 58> 
239, 55.25.14. 242.251. 201 


460 
470 
Sc 


4B; END 


REM 

DATA 

SEEK. 
l7- 


TF ¢ 
SECTOR t 


PATCHD/BAS lowered the pointer 
to the top of memory to protect its 
machine code subroutines and 
sector in/out buffer, and also to 
ensure that the modified /SYS tiles 
are reloaded when required. 
Reguest a directory listing of 
Diskette #2 showing all files with 
file allocation: 

DIR :O(A,S,1,P} <enter> 
and manually add together the file 
sizes of all files displayed. Next, 
request a free space analysis: 

FREE <enter> 


and note the number ot free 
granules on the diskette. You will 


tind that: 


<total filespace> + <tlree space> 
= 80 Granules. 


7. Using the modified BACKUP 
utility on Diskette #2, backup 
Diskette #2 to Diskette #1. Both 
Diskettes now contain the finished 
40-track TRSDOS system so it is 
recommended that Diskette #1 be 
stored safely with your other 
master diskettes. 


2 
=] 


THE PROOF OF THE 
PUDDING 


Now, ensuring that Diskette #2 is 
in drive :0, use the ‘DUMF’ 
command to create a file that is 
slightly smaller than free space 
available: 


40 BYTES INDICATING THAT 80 GRANULES 


o 


nm 
° 


ARE USED BY 40 TRACK TRSDOS 


we 
a 


aoe. 
soos 


40 BYTES INDICATING THAT 40 TRACKS 


a 
a 


ARE USEO BY 40 TRACK TRSDOS 


o 
a 


m 
sSeaeae8 


“AUTO” COMMAND LINE 


~ 
o 
SE DR Se Gee SS SSS RS 


7 
a 
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DUMP RUBBISH/CIM:0 
{START = ¥'3000",END=X' <3000 
+ (free—] * 256)> °) 


Repeat the DIR and FREE 
operations to show that most of the 

extra availa able ais aC 
allocated to the new file. 
the new file: 


Delete 


KILL RUBBISH'CIM:0 <enter> 


and use DIR and FREE to show that 


the extra granules ha ye mae 


available tt POLS 


or ot eri H 25 


ona data i 
therefore 
previous! F 
“the mo dified 


3) long on a data 


tied, You may 
e itn to other dise 15, 


1 patch 
ao utilities trom 
3, and put them to 


use, I find the larger disc 


goog 


c space has been 


“= now be up to 96. 25K 


space particularly useful for the 
Tandy/Microsoft Fortran-80 system, 
which is originally supplied on two 
35-track DOS diskettes. All 
files of this package will Ht onto 
one 40-track DOS diskette with 
room for BACKUP and FORMAT 
utilities too, eliminating the need 
to change diskettes between 
compilation and linking of a 
FORTRAN program, 


A FINAL WORD 


The BASIC patch programs 
supplied to maaity ¥ ye your existing 


inte : 40-track 


TRSDC 1S Ver 2, 


DOS are guite s tradi 
except PATCHD/BAS use a syste 
match-all password {courtesy of 
TRS-80 Disk and other Mysteries) 
to enable simple random acc 
input/output on the protec 
Patching of the directory 
achieved by USR machine code 
which read and write 
tor as an absolute 


the B 


subroutines 
the ee se 


_— guite rightly — den 
JOT and | 


field identifier to 


achieve th 


is). 


The patclt 


1685 Were 


four 
tollows: 


PATCHE SAS 


180 FO 


PATCHF/BAS 


47g 


orward. All 


7688 


files. 


7, sector OQ). 


2IR files all 


under 
circumstances (the directory track 
is formatted with a different data 


format of dis 
but mixed fe 
salely if am aa 
n drive :0. 


ather tracks to 


written to 


ereate a 40-track DOS as 
my requirement, 
DOS system can be o 
modifying the Patch pr 


160 FOR le{&Hdpi23} 


A BETTER TRSDOS 


but 


¢ PUKE 


MLOSC(THE, Yh, 2)er7gn 


6 ala 


tis 


1 {SHEE 
Ta CRHR TAPS 


axtra 


this was 
an 80-track 
realed by 


Space 


lv Use one 


may be u: 


Hed DOS dis 


any 


time, 


APPLE * APPLE * APPLE * APPLE * APPLE * APPLE * APPLE * 


Available for: 


APPLE * APPLE * APPLE * APPLE * APPLE * APPLE * APPLE * 
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MINI CALC — SPREADSHEET 
FOR APPLE 


" Ideal for small businesses and the self-employed 


efficiency 


own work 


“It can do cell replication, and expansion facilities are provided, making data 


input simple 
* Spreadsheets can be saved on disc or cassette for re-loading at any time 
* An example spreadsheet included on every disc 
"26 X 26 spreadsheet 
* Instant calculation also available 


Fill in the coupon and return it to: ASP Software 


145 Charing Cross Road 
London WC2H OEE. 


amioaT eee lia 


. . tape(s} — (delete as necessary) 


te Please send me. 


Ir 


| (delete as nec 


es: 


sary) 


srarepaneGrecete ys (state which version required). | 


pan ees my cheque/ Postal Order/ International Money Order 


for: .... (made payable to ASP Ltd) | 


| OR Debit my Recent Barclaycard (delete as necessary) 


| 
| | CCOTTTTTT a 


|. Please use BLOCK CAPITALS | 
| Name (Mr/ Mrs/ Miss)......60.00sccecseaneereeranes er eee ey | 
j Address ie Arvind oa, We aseiaudingatn oan ae Aad ERE G ROME LE SH RTN ‘ l 
| Signetture...ssscseveseeeseese tases Dba ccaae Gina tasepes : ; canis 


1* Can be used to plan/control your cash flow and maximise your business 


|" Economical and efficient — uses very little memory, leaving more space for your 


News: User groups 


Wendy J. Palmer 


CALL 


CLUB 


Read on to find user groups and clubs in your 


area. 


BELGIAN USER GROUP FOR 
SINCLAIR COMPUTERS 
Strijdhoflaan 12 

2600 Bercham/ Antwerp 
Belgium 

Tel: 010-32 3/449 44 45 

(after 7.00 pm} 


This Belgian group (BUGS) is a 
subgroup ot the Hobby Computer 
Club, It is a non-profit 
organisation purely run by and for 
amateurs. A monthly magazine 
HCC- Newsletter is published. The 
Sinclair group meets every first 
Saturday at 1.00 pm and every 
Tuesday at 7.00 pm at the above 
address. In Leuven and Ghent a 
group will be started and for more 
information you ‘phone the above 
number, Other amateurs who 
haven't got a Sinclair computer 
can also find a user group in their 
area. For more general information 
you should call HCC on 
010-32-3/646 89 61 at any time of 
day. Meetings are held in 
Antwerp, Hasselt, Ghent, Brussels, 
Kortrijk, Leuven and the Westkust, 
Membership is 600Fr a year (about 
£9) tor which you get the 
rnagazine. In the club BASIC 
lessons are given and there is a 
library with books about 
rnicrocomputing, Everyone is 
welcome so if you're in the area 
why not go along tor a visit. 


INTERNATIONAL MZ-80HK 
clo GPO Bex 7849 

Hong Kong 

Contact: David Roberts 


This is a recently formed Hong 
Kong based user group and is now 
inviting Sharp MZ-80B users around 
the world to exchange inforrnation,. 
The group caters for MZ-80B users 
and already has local mernbers 
using CP/M, experimenting with 
colour graphics, serial 
communications with other 
computers, etc. While there is at 
present no newsletter or 
subscription, a newsletter is in the 
pipeline for the future. 


NORTH LONDON BBC MICRO 
USERS GROUP 

Department of Chemistry 
Westfield College 


University of London 
Kidderpore Avenue 

London NW3 7ST 

Contact: Dr Leo M. McLaughlin 
Tel: 01-435 0109 


This is a relatively new group, still 
very much in the formation stages. 
Nevertheless they are university 


| based and do have some access to 


a wide range of skills and 
expertise, At present they meet 
informally at The Prince of Wales, 
37 Fortune Green Road, at 7.00 prn 
on Tuesdays, although at a 

later date they hope to meet in 
Westtield College. The group also 
hopes to build up a software 
library and bring together as much 
expertise on the BBC Micro as 
possible, 


BEEBNET 

PO Box 262 
Kingswood 

South Australia 5062 
Australia 


The Australian BBC and Econet 
Users Group (Beebnet) has only 
recently been formed and initial 
local response has been very 
encouraging. They intend to 
produce a newsletter on a monthly 


| basis with hints, software 


evaluation and other items of 
interest to BBC owners. At this 
stage they are looking for new 
members to expand their range of 
experience in the group. Also they 
would be interested in any software 
producers or distributors who 
would be interested in serving 
their market requirements. 


IVER COMPUTER SOCIETY 
14] Leas Drive 

Iver 

Buckinghamshire SLO 9RP 
Contact: John Haigh 

Tel: 0753-654431 


The Society (the IC's) is a new 
group that powered up on May 12 
at the Huntsrnoor Room in the Iver 
Village Hall with a switch on time 
of 7.30 till 10.00 pm. The meetings 
are bi-rnonthly frorn then on the 
second and fourth Thursdays and 
anyone interested should go along 
to a meeting or contact John. The 


! at the Old Government House 


club will cater for all types of home 
micros and will be informal in 
format; it is hoped to cater for all 
levels of enthusiast from those just 
about to start to those already 
bitten by the bug, 


| FOLKLIFE TERMINAL CLUB 


Box 2222 
Mount Vernon 
NY 10551 
USA 


The Folklife Terminal Club, a 
Commodore users group, has 
announced that they are making 
their software library available to 
other users of Cornmodore 
equipment. The club's archives 
contain more than 5000 public 
domain programs in the areas of 
education, business, games, 
utilities and more than 25 other 
categories. The programs are 
stored on diskettes and are usable 
on various configurations of PET, 


i CBM and VIC-20 computers, The 


software itself is free with a 
copying and mailing fee of US $10 
or £7 per diskette, the first one 
being a catalogue disc, 


SPENNYMOOR AMATEUR 
COMPUTER CLUB 

126 Mayfields 

Spennymoor 

County Durham DL16 6TT 
Contact: Anthony Vincent 


Tel. 0388-817304 


The Spennymoor group meets 
every Thursday evening trom 6.30 
to 9.30 pm at Spennymoor 
Recreation Centre, The machines 


| include VIC-20s, ZX Spectrums, 


ZX8ls, Acorn ATOMs, UK 10s, 
BBC Micros, Colour Genie and an 
Atari 400. The subscriptions are 
20p per meeting and new members 
(plus micros) are always welcome. 


THE ZX CLUB 

Flat 3 

Weighbridge House, 
Lapollat, 

St. Peter Port 
Guernsey 

Contact: John Lloyd 
Tel: 0481-22769 


On the 22nd of March John Lloyd 


| was interviewed on Radio 


Guernsey and although it was only 


} a five minute interview he has 


received a lot of response and has 
thus decided to start a club for ZK 
users. The first meeting of the 

group took place in April and it is 
assumed that meetings will occur 
monthly. The meetings will be held | 
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Hotel, St. Annes Place, St. Peter 
Port, Guernsey (telephone 
0481-24921). Open to beginners 
and experts alike, if you own or 
use a ZX micro, why not get in 
contact with John? 


BYTE HOME COMPUTER CLUB 
7 Riverway, 

Nailsea, 

Avon BS19 1HZ 

Contact: V. R. Boyde-Shaw 

Tel: Nailsea 851337 


This multi-user home computer 
club has recently been forrned for 
the whole of South Avon district. 
The annual subscription is £7.50 
and the club has a bi-monthly 
magazine, regular meetings in 
Nailsea and elsewhere in South 
Avon as necessary, extra computer 
workshop meetings, a full advice 
and information service from a 
panel of experts and discounted 
software where available. The first 
meeting was held in April; why not 
give Valerie, the Secretary, a ring 
on the above number. 


THURNSCOE & DISTRICT MICRO 
CLUB 


62 Tudor Street 

Thrunscoe East 

Near Rotherham 

South Yorkshire S63 ODS 
Contact: Peter James Davis 


(Secretary) 
Tel: 0709-893880 


This is a newly formed club which 
had its first meeting on Wednesday 
March 9, when 70 people were 
interested, Although not all of 
these were micro users, a fair 
range of micros were represented 
(ZX81, ZX Spectrum, TRS-80, BBC, 
Dragon 32, NASCOM 3 and 
VIC-20). A small committee was 
elected with, for the moment, a 
Chairman and Secretary. Anyone 
wishing to join should either go to 
a meeting or contact the Secretary. 
The meetings are held on 
Wednesdays at 7.30 pm at 
Thurnscoe Comprehensive School, 
Clayton Lane, Thurnscoe. 


HULL AND DISTRICT TRS- 

80/ BEEB USERS GROUP 

25 Carr Lane 

Willerby 

Hull HU10 6JP 

Contact: R. V. Souter (Secretary) 
Tel: 0482-654117 


This group caters obviously for 
users of Tandy TRS-80 and BBC 
Microcomputers although other 
micro owners are welcome. 
Meetings take place at the 
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Psychology Department at the 
University at 8.00 pm twice 
monthly: on the second Tuesday of 
the month and the Thursday 16 
days later. The format of the 
meetings is that the Tuesday 
meeting involves a talk or 
demonstration on either hardware 
or software followed by a 
discussion and the Thursday 
meeting is ‘free’ for members to 
pursue their own particular 
interests. Anyone who wants to 
know more should either contact 
the Secretary or the Chairman, J 
Lawrence, at 2A Hall Road, Hull 
HU6 8SA, or ‘phone 0482-493856. 


THE SCOTTISH DRAGON CLUB 
Top Flat 

| Walker Street 

Edinburgh EH3 7JY 

Contact: D. J. Anderson 


As you might expect this club is 
for Dragon 32 users with a current 
membership of 517 from all over 
the country. The group has 
obtained discounts for their 
members from seven different 
software/hardware manufacturers. 
A regular newsletter is produced, 
and membership costs £8.00 which 
includes a membership card and a 
free games tape. 


ELMBRIDGE COMPUTER CLUB 
87 Green Lane, 

Hersham, 

Walton-on-Thames, 

Surrey 

Contact: Bob Smith or Dave 
Cackett 

Tel: 98-29204 (Bob Smith} or 
98-29194 (Dave Cackett after 
6.00 pm) 


Although only recently formed this 
club already has over 40 members, 
rnany with their own machines, but 
for those without machines the club 
has six Newbrain model A 
computers and a TRS-80 systern 
with printer and discs available for 
use, There is a library system in 
operation for loaning books, 
magazines and hopelully programs 
in the future. Some members are 
electronics experts capable of 
repairing machines and 
applications groups are being set 
up to generally discuss particular 
problerns. Mernbership costs 
£10.00 per year and although there 
are no age restrictions, children 
under 14 should be entrusted to 
the care of a responsible person. 
Meetings are held at Elmgrove 
Meeting Rooms, behind the 
Magistrates Court in Hersham 
Road, Walton-on-Thames on every 
Saturday afternoon from 3.00 pm to 


CLUB CALL 


6.00 pm. 


ZX CLUB 

PO Box 3253, 

Madrid, 

Spain 

Contact: Mr C. Benito 


This is clairned to be the best 2X 
users’ club in Spain: they edit a 
monthly newsletter, each of 30-40 
pages and teach free BASIC 
courses each week. The group 
meets every day from 6.00 pm to 
7.30 pm when free interchange of 
programs takes place. 


xFORTH USERS’ GROUP 

2 Gorleston Road, 

Poole, 

Dorset BH12 INW 

Contact: David Husband 

Tel: 0202-764724 

This is a club for FORTH users, in 
particular xFORTH from AIM 
Research and nas-FORTH, who are 
interested in extending their 
knowledge of this interesting 
language and exchanging 
information. A variety of machines 
are covered including Commodore 
PET, Superbrain, Osborne, 
NASCOM 2, North Star Horizon, 
Big-Board, Commodore 64, 
Dragon 32, Superboard, BBC with 
Torch Z80 box, etc. Sorne members 
of the group are poly-FORTH users 
(the ultirnate FORTH, multi- 
terminal, multitasking). Meetings 
will probably be held in Poole 
when a venue has been arranged. 
Members who are radio arnateurs 
are able to exchange news etc aver 
a weekly radio net. The 
subscription is £7.50 per year and 
a newsletter is produced quarterly. 


HARPENDEN MICROCOMPUTER 
GROUP 

7 Tylers, 

Harpenden, 

Hertfordshire AL5 5RT 

Contact: R. S. Welch 

Tel: 05827-3398 


This group caters for many types of 
personal microcomputer and meets 
fortnightly on Monday evenings. A 
newsletter is published and the 
membership charge is £2.50 per 
year. 


If you would like to have your club 
mentioned on these pages just send 
me the details to: 


Club Call, 

Computing Today, 

145 Charing Cross Road, 
London WC2H OEE. 
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TYNE & WEAR 


From the dealer that provides good service and back-up for life. 
Videolink Computing gives solid support if you want to play games or install one of 
Canon’s powerful Multi-Tasking systems. 


S HAR : ELECTRONIC MAGNIFICENCE FROM HOME TO BUSINESS 


i MZ-711 64K PERSONAL COMPUTER 
COLOUR 


| CPU: Sharp LHOO80A (280A) Memory: ROM 4K bytes (ROM), 2K bytes (character 
generator), RAM 64K bytes [pragrar area). 4K bytes (video RAM} Sereen size: 40 
characters x 25 lines. 8 x 8 de 
far background. Keys: \SCII standard, definable function keys, cursor contro 
keys, Editing function: screen editor (cursor control, home clear, insert & delete 
Accessories: Casselte tape (BASIC [side A} Application programs iside B). Owners 
manual, function fabels, power cable. TV connection cable 
WILL RUN ALL SHARP MZ80K SOFTWARE 


MZ-3541 BUSINESS COMPUTER 


This powerful machine provides an ideal low cost system for the 
small business. Add the excellent Videolink back-up to Sharp 
reliability and you will have an easy to use efficient system. 
Accounts, Stock Control, Word Processing, Payroll. 128K RAM, 
green or colour VDU, RS232C Interface, Second VDU. 


with each unit CP/M, FDOS, Basic and the 
Peachcalc Electronic Spreadsheet 


character matrix. Colors: & calors for characters, 8 colors 
A 


FREE 


MZ-80 Desk Top Computer Home to Business 


48K. 9" Screen, Cassette Deck. Qwerty Keyboard. £75 software free!!! 
Business software available—Sales £19, Purchase £19, Nominal £19, 
Stock £19, Directory £19. 


inc VAT 


SEE THE NEW *16K RAM *MBASIC 
*4K RAM *Manual £69.99 
LASER 200 * Colour *Demo Tape 
HOME COMPUTER *Qwerty Keyboard 
Peripherals include: 16K Expansion £39.99, 64K Expansion £49.99. Joysticks £14.99. Lightpen £14.99 


CAN O N 16-Bit Computer 


Videolink have been Canon dealers from the beginning. We are proud of the success 

achieved with the AS100 System. Apart from being a Stand-Alone unit Videolink have 

installed Multi-Tasking Network systems to some of the north-easts leading manufacturers. 

Great emphasis is placed upon easy to use software. Videolink can supply standard 

software but specialise in custom programs for any applications. Demonstrations are not 
accompanied by sales pressure. 


VIDE) ap LT, COMPUTING 


27 GRANGE RD, JARROW, TYNE & WEAR. 


TEL: TYNESIDE (091) 4894994 
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Opinion: Readers’ letters 


PRINTOUT 


PRINTOUT 


In response to the letter appearing 
in the August issue written by Mr 
E. H. Wilson, reference the 48K 
Oric- J. 

May I first agree with him as fo 
the quality and comprehensive 
nature of the Oric-1 computer 
(having been previously a 
disappointed owner of a Spectrum 
— thank you Smiths for your 
understanding and thank you 
Oric-I for your TV tuning 
controls). 

lam alittle surprised however 
at his difficulty in plotting numeric 
variables onto his TV screen. If 
one accepts that Oric uses a 
different BASIC set then, despite 
the user manual, a solution can be 
quickly found that allows any 
numeric variab/e to be plotted in 
any colour at any location on the 
screen. 

What is required first, is the 
conversion of the number into a 
string but preferably without the 
creation of a new string variable ie 
the number must be converted and 
plotted in a single line statement. 

As an example let us use the 
value m and for the sake of the 
exercise rationalise it to 3. 142. 
Now consider the following 
program lines: 


OO Pay. 142 
YO PLOT 10, 'O, ,CHASLII+RIGHTE (A STRS( P+ 10)),8) 


This will produce at the location 
10,10 the string 03. 142 in the 
colour yellow. Where the likely 
length of a numeric variable is 
always known, eg during games 
where a score advances by regular 
amounts, there is no problem with 
this technique. 

Where, however, the variable 
is likely to be set fo the result of a 
mathematical calculation routine 
then a slightly different approach 
is more useful. 

fetus consider ™ again and 
the following program lines: 


159) Pej, 1u2 


1A PLOT $0,410, CMAS¢5 )+Mi DSC (STAS(P+109099,35,5) 


This will return at location 10, 10 
the string 03.14, again in yellow, 
but note that this time the value of 
m has been reduced’ fo two 
decimal places (without any 
rounding up or down having taken 
place). 

As long as P does not reach 


the value 100 then line 110 is quite 
acceptable. To plot on screen a 
numeric that may vary in value, 
say from 1000 to 0.00] then line 
110 would be re-written as: 


VO PLOT 10,170, CHRBC SIM IOS (CSTHS(P+10C003),2, 4) 


With P at 3.14159 the plot on 
screen would look like this: 

0003. 145 

The value 892.6 for P would look 
like: 

0892. 600 

Note that in all cases: 

1) Any colour can be used, from 
the eight available, to plot the 
numeric (very useful in games) 

2) Leading zeros are included 
(very useful in presenting bulk 
data for review) 

3) Decimal points always stay in 
the same place (steady games 
scores etc and good columnation) 
4) Leading numbers of numeric 
values beyond the field size can be 
lost (choose length of string in line 
110 carefully) although this can be 
an advantage if you can push your 
‘invaders’ score beyond normal 
Auman limits. 

If you wish the numeric 
variable to be used several times 
during a program as a plot on the 
screen then creation of a string 
variable, as follows, is one 
solution: 

AQ Peed DSCC STAB P+ 1009015,2,3) 
110 PLOT 10,10, CHRSC OL «PS 


290 PLOT 10,15, CUREGS)+PS 
ate 


I hope that this may make life a 
little easier for Oric-] users and 
reduce the amount of annotation to 
the manual, necessary to convert it 
into a working tool. 


Yours faithfully, 
fan Hall-Dixon, 


Lancashire. 


PS To remove that nuisance of a 
word "CAPS" from the top right of 
the screen use: POKE 48036, 0. 


For an anthology, I should 
welcome contributions of humor in 
the sciences, historic and 
contemporary, especially 
computer-related science. The 
ordinary man’s disquiet about 
computers has sometimes been 
expressed in contrived jokes which 
bring the resented superiority of 
the expert down to earth. How are 


Jokes changing with the spread of 
personal minicomputers? 

I should welcome anecdotes, 
biographical notes, witty accounts, 
cartoons, parodies, verse, self- 
deception and hoaxes. Especially 
sought are items which, while 
humorous, also have value in the 
history of a science, providing 
insight Into changing attitudes or 
illuminating personalities, Please 
identify fully the sources of 
contributions. 


Yours faithfully, 
Robert L, Weber, 

104 Davey Laboratory, 
University Park, 

PA 16802, USA 


f read with interest your “Special 
Report A” in the July issue 
concerning typewriters that can be 
interfaced fo a micro. 

I would like to bring to your 
notice the fact that we have been 
suppling BROTHER EP20 
Typewriters with an added RS232 
interface for some time. 

While we cannot claim to be 
the manufacturer of the EP20, we 
can claim that with our interface, 
the Brother EP20 becomes a very 
versatile Typewriter/Printer. 

Prompted by your article, we 
have decided to extend the 
availability of our interface and as 
can be seen from the “ADD ON'S” 
section of this magazine, we now 
offer to convert existing EP20s to 
full RS232 for a nominal sum. 

Thanks again for an interesting 
article. 


Yours faithfully, 

J Siddle, 

Aphrodite Electronics Ltd, 
Stoke-on-Trent. 


(*Should any readers be in a do-it- 
yourself mood, our sister magazine 
Electronics Today International is 
publishing an intertace board 
design in its October issue that will 
allow computers to use a Silver 
Reed typewriter as a cheap daisy- 
wheel printer. This should be on 
sale by the time you read this *) 


In your article about Planetfall (CT 
August 1983) we read that the 
game is "set a century in the 
future" and that it “starts on 1 
January 2070". Could this be 
connected with Einstein's theory of 
Time Dilation at high speeds? 


Your faithfully, 
Iain David Stewart, 
Alva, 

Scotland. 
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mall 


AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE... 


BERKSHIRE 


icro PRINTER 
eneral SPECIALISTS 
Calor advice on printer 


arable lor all pupular micros 


6 THE BIRCHWOODS, TILEHURST. READING. 
es TEL: 0734 25226 


a 
Churchtield Aa., 
Frodsham, 
Tel: (0928) 35110 | 


Computer 
dunk Shop 


We Buy, Sell, Break Computers & Penpherals 
10 Waterlinan Hd. Widnes, Hallarn Tel 05% art 4h 


CLEVELAND 


BRIERS COMPUTER SERVICES 
Polytechnic Bookshop (at the Poly) 
1 King Edward Square, 
Middlesborough. 

Tel: 0642 242017. 


“Everything for the Genie Gomputer” 


CORNWALL/DEVON 


A. B. & C. COMPUTERS (CT) 


Duchy House, 6 Lower Aylmer Sq., St. Austell. 
Tel: 0726 64463/67337 
Wide range pula Mocros Printers, Baakes one 
ACCeESshOnas Kall Wo rue livous est fa 
SBOVIGH GMM CUnT Pash tha pleats 


PLYMOUTH’s Ahascom 
DEALER 


S & R BREWSTER LIMITED 
86-88 Union St., Plymouth PL1 3HG. 
Tel: 0752 665011 Open: 6 days. 


DORSET 


Deverill Computer Services Ltd, 


~ 


| @gappie computer Open: | 


‘Authorized Dealer 


HAMPSHIRE 


23 Cumberland 
SYSTEMS | Place, S‘hampton 
Tel: (0703) 38740. (C.R.A. member) 


Open Mon-Sat 9.30am-5.30pm (Sat lpm! 
SSBORNES In Stock 
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HERTFORDSHIRE 


NEWBRAIN SPECIALISTS 
HARDWARE & SOFTWARE 
Frinlers, EPSON, SHINWA, JUKI etc. Monitors. 

Dito Peeraeriirs Cle MW Bow fewer 
Mail Order acute. 
ANGELA ENTERPRISES 
Tel: Stevenage (0438) 812439 anytime 


"NORTH KENT 


MEDWAY COMPUTERS 


141 NEW ROAD, CHATHAM. 2 
Tel: 0634 826080 

Open Mon-Sat 10-5, Closed Weds 
Mast camputers and saltware stacked 


GRAVESEND HOME COMPUTERS LTD. 
39 The Terrace, Gravesend Tel: 047450677 
Pm Spectro racer ciupter Orie 


Golour Computer iow are, Hardware 


LANCASHIRE 


LAOS 


51 QUEEN STREET, MORECAMBE. 
Tel: 411435, Also open Sundays. 


Hi heb Oe tvetiacda ak ee 


zm ne LEIGH COLOUR 
ape LABORATORY LTD 
= te) 87 Chapel St., LEIGH, 
co" € & Tet: 0942 607661 

+ Pa Open: 9 — 5.30. 


GT. MANCHESTER 


FIO IIIa ete 


X AB FSOFTWARE ¢ 


RELI YO 
830 HYDE ROAD, MANCHESTER. 
Tel: 061 223 6206 

Open Mon-Pr G3a0-5.30. 5 
| Full range of s 
Mer Camputer 


9.30 5.00 


we lor mast 
s accepted 


29 Hanging Ditch, Manchester. 
Tel: 061 832 2269 
Open: Mon-Fri 9.30am-5,.30pm 
Sat 10-5, Retail and Wholesale 


HENRY'S | COMPUTER SHOP 


404-406 Edgware Road, London W2 1ED. 
Tel: 01-402 6822 
Open: 6 days a Orde 


k ¢ 


BUTESHOR comPutercano 


324 Euston Road, NW1. 
Tel: 01-387 0505. 
Open: Mon-Fri 9am-5.30pm 
(C.R.A, mermbert 


SOUTH LONDON 


CROYDON COMPUTER CENTRE 


29a Brigstock Ad., Thornton Heath 


Surrey. Tek 01-689 1280 
Be ore a ries, Corie 
\ sith 

ors BF FIDO S 


MERSEYSIDE 


Waku 
y's , 

il , ib whe | 

Tel: 051 - 708 7100 

Dnll 5 van 


vers Also 


ID sath 
IBC Acorn 


vwelawr, 
sade Pus poripherals 


L.B. ELECTRONICS 
11 Hercies Rd, Hillingdon. 

Tel: Uxbridge 55399 (24hr ans. service) 
pen Hodes Aa pen, orn be VA err nepal Set 
: Le! Eee, 
tilanbslsbigced rrteth cuidese secns 


HARD & SOFT COMPUTERWARE 
85 Snowden Ave., Hillingdon, Middlesex 
UB10 OSE 0895 54751 


NORTHAMPTONSHIRE 


NORTHAMPTON 
HOME COMPUTER CENTRE 
58A Wellingborough Road, Northampton. 
Tel: (0604) 22539 
Open: 6 days a week from 10 - 6 


LINCOLNSHIRE 


SHARP CENTRE 
16 Melville Street, 


SHAME? 


Lincoln. 
Tal: Lincoln 32379. 
Open: 9am-5.30pm closed Wed 


NORFOLK 


ANGLIA COMPUTER CENTRE 
88 St Benedicts Street, 


Norwich. 
Tal: (0603) 29652 /26002. 
pen: 6 days 9am-5.30pm 
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AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE... 


SCOTLAND . 


VICTOR MORRIS GLascow 


TANDY TRS 80, VIC 20, VIDEO GENIE, APPLE 
PANASONIC, CUMANA, EPSOM ETC. 


340 Argyle Street, Glasgow G2: 041 221 8958 


26a Bradtord St., Shifnal. Aso al Bamber's Base- 
ment, Telford Town Centre. |e! (952) 460008 


Stanton’s of Shifnal 


rang 


the home computer shop 


1 Ares 


COMPUTER MECCA OF THE MIDLANDS 


COMPUTER CABIN 


24 The Parade, Silverdale, Newcastle. 
Tel: 0782 636911 


C-20, 7X81 hardware and software BBC. Atom 


Spectrum sottware 


‘a 4 ,ysN 
SRO T 
56-58 South Street, 
Eastbourne. 


Tel: Eastbourne (0323) 639983/20496 
Open: 6 days 9am-5. 15pm 


Contact (Olfice WSs Only) es sci dca aise. eye Siav'd Reds, & evi araleraal aire rw S Baek ore Gaaa ork d SE MeieR apenas Colas SACES DIRE EGON 


Post To: Computamart, Computing Today, 145 Charing Cross Rd., London WC2H OEE. 


24 Gloucester Road, Brighton. 
Tel: 0273-698424. 
h Fri 10am-5.30pm 


n-5.30pm 


HCCS associates 
533 Durham Rd., Low Fell, 
Gateshead. Tel. Newcastle 821924. 
Open: 6 days 9am-5.30pm {Sat 
10am-5.30pm)}, Specialists in: Acorn, 
BBC, Video Genie, VIC 20 


WALES 


SIR Computers Ltd. 
91 Whitchurch Road, Cardiff. 


Tel: 0222 - 21341 
‘BIB iC] Soe 


STEVE’S COMPUTER COMPANY LTD 


CASTLE ARCADE, CARDIFF 
Tel: 0222 — 371578 
OPEN: Mon Salt. 9 » 30 
FOR ¢ MPONENTS TO COMPUTERS 


EYTE-RITE 


microcomputers 


Llandaff R & TV Ltd. 
24 - 26 High St. Llandaff, Cardiff. 
0222 - 563760 


EM (ichoCentre 


OEM COMPUTER SYSTEMS 
9-11 Regent Street, Rugby CV21 2PE, 


Tel: (0788) 70522/'3/4 


THE FINEST COMPUTER SHOWROOMA iN THE MIDLANDS 


BUSINESS & LEISURE 
MICROCOMPUTERS 
16 The Square, Kenilworth. 


Tel: Kenilworth 512127. al 


Open: Mon-Fri Sam-5pm. % day Thur 
(lunch 1-2). Retail and Wholesale 


CARVELLS OF RUGBYLTD 
3/7 Bank Street, Rugby CV21 2QE 

The Acorn/BBC Specialists 

Goa odd a ee ia xn ‘ a eit ane Marl 
Pissk olen Epsun tak OSiiwi A Ol eat Preter 


rn 
Wi 


seed ea 
Tel: Rugby 65275/6, 


| YORKSHIRE 


BRADFORD’S COMPUTER 
SHOP 
at Thomas Wright (Bradford) 
Ltd., Thorite House, Laisterdyke. 
Tel: Bradford 668890. 
Open: Mon-Fri 8.45-5.30. (Sat 12am) 


SYSTEM -SOFT 


THE BEST FROM THE REST 


post, Ackworth, Ponteira 


an 2x ransy 
turers lor Spectro. 
E dor 1 AE) catacoque 


NEWS: Courses and events 


Wendy J. Palmer 


MICRODIARY 


CHILTERN COMPUTER 
FAIR 


The CHILTERN COMPUTER FAIR 
will be held on 22 October 1983 at 
the Challney Community College, 
Stoneygate Road, Luten, Beds. 
The Fair will be the first in this 
region. There will be 100 
exhibiting companies covering all 
aspects of home, educational and 
business computers. The site is 
adjacent to the M1 junction 1}. 
Exhibitor enquiries are 
welcome and should be directed to 
the organiser, Mr John Pinney on 
Luton (0582) 56400 or 508616. 


MICROCOMPUTER 
SHORT COURSES 


The Polytechnic of the South Bank 
are holding short courses on the 
following: Introduction to CP/M on 
October 6, Microcomputer 
Appreciation on September 22, 
BASIC Programming on October 
20, Word Processing on November 
17, VisiCalc/SuperCale on 
November 3 and Record 
Handling/Management on 
December |. All are one-day 
courses and run from 9,30 am to 
4.45 pm in Room 222 of their 
London Road building (Bakerloo 
exit at the Elephant & Castle tube). 
The cost is £55 per ae and 
includes refreshments during the 
day. 

Cancellation clauses are: from 
one to twa weeks, 50% of the 
course fee, and es than eight 
days, 100% of the course fee. For 
more information contact the Local 
Government Management Training 
Unit, Polytechnic of the South 
Bank, London Road, London 


SEL OAA. 


INFORMATION 
MANAGEMENT 
EXPOSITION & 
CONFERENCE 


Personal business computers, 
whose use in business applications 
is growing with extraordinary 
speed, will be added to those 
aspects of information management 
which will receive intensive and 
specialized attention at the sessions 
of the 10th annual Information 


76 


Management Exposition & 
Conterence: INFO 83, the show 
management has announced. 

In all, there will be 14 
specialized groups of sessions 
when INFO 83 convenes at the 
New York Coliseum, October 
10-13. The conferenece is the 
largest in the information 
management and computer tield te 
be held anywhere in the world. 

The 14 groups of sessions 
include: Personal Business 
Computers, Strategies for 
Intormation Management, Decision 
Support Systems, Applications 
Development, Information Centres, 
Data Bases, Data Communications, 
Organization, Implementation, 
Office Automation, Manufacturing 
Systems, Law Ottice Automation, 
Electronic Publishing and 
Financial Systems. 

The exposition will break its 
10-year record for both the number 
ol companies participating as 
exhibitors and the size of the 
exhibit area. The show will occupy 
all available space in the four 
floors of the Coliseum, the 
management reported. The 
Sottware Centre, which last year 
proved so successful, will be 
expanded by 60% this year. No 
further expansion of the floor plan 
is possible. 

Visitor information, including a 
full pices program, reduced 
rate discount tickets and hotel 

information may be obtained from 
Show Management, Information 
Management Exposition & 
Conterence, 708 Third Avenue, 
New York, N¥ 1001, USA. Phone 
(212) 370-1100, 


THE INTERNATIONAL 
BUSINESS SHOW (IBS '83) 


The Institute of Directors is 
organising a one day conference in 
association with [BS ‘83 entitled 
“THE COMPUTER AIDED 
BUSINESS: How to Beat The 
Competition and Win New 
Customers’. 

Chaired by the Rt. Hon. Lord 
Chaltont OBE, MC, the conference 
session starts on the premise that 
today’s computer based technology 
has advanced well beyond the vital 
function of speeding up 
paperwork. 

The speakers at the conference 
session will address themselves to 


the difficulties that many directors 
face in recognising how such 
theory applies, in practice, to their 
own businesses. 

Understanding computer based 
technology, applying it to 
business, using it to win customers 
through improved performance, 
and securing commitment from the 
staff that will either operate or 
benefit from it, will form the basis 
of the day-long session, which 
includes lunch, a computer guided 
visit to the exhibition, and the 
opportunity for an extensive 
question and answer session. 

The conference will take place 
at the Metropcle Hotel on 
Thursday, October 20, and tickets, 
which include documentation, 
lunch, drinks and entry into IBS 
are available at Nae each 
‘incluaing VAT), from The Institute 
of Directors, 116 Pall Mali, London 
SW1 5ED. Tel: 01-839 1233. 


| THE FIFTH OF FORTH 


The FORTH Interest Group (FIG) 
invites you to join them at the Sth 
Annual FORTH Convention on 
October 14-15, 1983 at the Hyatt 
Pale Alto in Palo Alto, California, 
USA. The FORTH Interest Group 
is a worldwide non-profit 
organisation of over 3500 members 
devoted to the dissemination of 
information about the FORTH 

c computer language. The FORTH 
Annual Convention will focus on 
FORTH-based Systems phe iy, 
prepared to meet the nee 

every FORTH er llrsstacte = 
beginner to protessional — with 
two days of hands-on tutorials, 
nder booths, lec tures 


exhibits! 
and disc S$ 
For rte information 
including speciai convention recom 
rates at the Hyatt Palo Alto and 
reservation of exhibitors space 
please call the FIG HOT LINE 
(415) 962-8653 or write to the 
FORTH Interest Group, P.O. Box 
L105, San Carlos, CA94070. 
Convention Registration $5.00, 


THE PRUDENT 
BUSINESSMAN’S GUIDE 
TO BUYING A MICRO 
COMPUTER 


This is 4 one day course tor local 
businessmen and administrators in 
the "Putting the Micro to Work” 
series. It is being run jointly by 
Cambridgeshire College of Arts 
and Technology and Circuit UK, a 
Cambridgeshire based ‘ 
microcomputer training firm. | 
This course guarantees to 
provide an unbiased view of the 
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benefits and pittalls of 
computerisation for the small 
business, as neither organisation is 
involved in selling computer 
equipment, 

The course aims to help 
businessmen eve > which 
situations coulk ‘ 
computerisatior 
system and find ou 
they shoula be putting to ¢ 
get the information they need. 

The course is being held on 
27th October 
Cambri 


} £65 which 
inch and printed 


incluc 
handouts, For further details 


ibridge at 
BI 2A], or 
Bull on (0223) 


contact David | 
>AT, Camk 


BBC MICROCOMPUTER 
COURSES 


A continuation and expansion of 

the range of BBC microcomputing 
courses is planned for the Autumn 
and Winter of 1983/84. 
The new programme will 


range o 


courses, Ww 
residential anc 


options for courses held in hotels 
on Saturdays or at weekends. 


Emphasis is on catering for 
newcomers of all ages te 


computing, with the demand from 
people continuing the specially- 
developed BBC BASIC 


»gramming course being 


Courses aimed specifically at 
ginners have been incredibly 
esstul and will cover topics 
h as computer graphics, how 
omputers work, wordprocessing, 
ricé on buying a home 
computer, an extensive range olf 
demonstrations, and an 
introauction to programmind. 
The weekend residential 
are designed to attract 
its from a large 
geographic area who want to meet 
with others and learn about this 
‘thing called computing’ in a 
comfortable environment. They 
alse eal to computer-keen 
of a family who may be 
hoping to buy a computer in the 
near future and where there will be 
eration gap: 


There are | 


4 
oO 
Q 
oO 
3 
D 


WITH YOUR OCTOBER 


ISSUE OF 
Personal 


mpuhin 


MICRODIARY 


hotel courses, . 

Short-session Day/Evening 
courses .East Lothian (North 
Berwick, Longnidary, 
Musselburgh, Dunbar and 
Haddington}. 


Demonstrations’ 
Exhibitions for grou 
special arrangement 
Edinburgh, Dundee and 
Newcastle. 


* Introducing the 
(including wo 
*Beginner's BASIC praq 
*Intermediate BASIC 
programming 


* Ac 


contact: 
MICE, 14 Ware Road, North 


Berwick, East Lothian, EH39 4BN, 


Computing Today, 
145 Charing Cross Road, 
London WC2H OEE 


i ——— 


/ pip Stee Mra MARE — 


ae 
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THE PCT SHAPE MAKER 


Want to design your own graphics characters but don't know how? 


Then don't miss your FREE PCT SHAPE MAKER in our October issue. This specially designed 
aS tells you how to draw up your own individually created graphics characters on this 


VC card. 


You can make unlimited use of the PCT SHAPE MAKER because the card's surface can be 
written on and wiped off, once you have incorporated your character into 


your program. 


To make your programs more visually exciting make sure to get your copy of PERSONAL 


COMPUTING TODAY. 


On sale at newsagents from September 2. 
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CT Oct 83 


The Autumn issue of our quarterly publication, Personal Software, is 
dedicated to the games player. 


Containing over 200 reviews of commercial games software, this 
magazine gives a personal view of the quality, merits and downfalls of 
games varying in type from the home computer versions of arcade 
games through educational games for the younger player to the more 
sophisticated adventure games. Opinions are given on the addictive (or 
not) nature of the games, some hints on how to play them and whether 
they are really worth the money that you pay for them. Each game is 
given an overall star rating too. 


If you have just bought a micro and want to peruse some of the games 
available for it, you can refer to the index at the back of the magazine 
and locate machine specific games. The more common home 
computers are covered including ZX81, ZX Spectrum, Dragon 32, BBC 
Micro, TRS-80, Apple, VIC-20 and others. Details of supplier and 


price are given for each game. 


Personal Software will be on sale at your local newsagent from Friday 
19th August, at £1.95 or you can order directly from us at £7.80 per 
annum or £1.95 per copy. To ensure a single copy or a complete year’s 
supply, fill in the form below — you can even spread the load with 
your credit card. 


SUBSCRIPTION ORDER FORM 


(made payable to ASP Ltd) 
OR 


Debit my Access/Barclaycard * 
{ ‘delete as necessary) 


i Cut out and SEND TO : 513, LONDON ROAD, CT Oct ‘83 

' p THORNTON HEATH, : 

| SOFTWARE Si 

1 ENGLAND. : 

: 

i Please use BLOCK CAPITALS and include post codes. oo commence my subscription to Personal Software with : 
e... issue, 

1 Name (Mr’Mrs‘Miss) i 

i delete accordingly SUBSCRIPTION (tick 9 as 

| Address . 5 : RATES appropriate) : 

| £7.80 tor 4 issues £1.95 for a single i 

I UK Le copy of the issue [1 i 

I Signature a" ze Jam enclosing my (delete as necessary) ; 

| Cheque’Postal Order/Internationa! Money 

i Date . Order for £ | 

1 i 


sc acc ngage tg i et el lee es me genie i ce a 
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| MEMORY 
| CASSETTE 


| SOUND 


| ing fitted in ROM. Exp 


SHARP MZ-80A 

48K RAM 4K ROM 

LANGUAGE Microsoft BASIC 
D0 baud (built-in) 

extra DOS 

QWERTY BY CURSOR KY NUMERIC’ FUNCTO 

MO NITORSYSI UPPLIEDRY 
SERIAL BUSH’ 
USERO 


LINEO) RES 80 by 50 
COLOUR TEXT 25 by 40 


Single channel 


DISC 
KEYBOARD 
DISPLAY TVvoO 
INTERFACE PARAW 
GRAPHICS BLOCK 


Notes: The Sharp MZ-80A is a Z80 based micro. An expansion Funit, 
d d oth oh / O 


npi iler) 
avail 


is fe Shays rt (UK) L Ltd. “thore Bead. 
OBE, 


SHARP MZ-80B 


MEMORY 64K — 
LANGUAGE i 
CASSETTE 


DISC 
KEYBOARD 
DISPLAY 
INTERFACE 
GRAPHICS 


2k ROM 


URSORSY NUMERICR’ FUNCTO 
ONITOR MSUEPL IEDA/ 
SERIALO =BU 
USERO 
RES 320 by 200 
TEXT 25 by 80 


BLOCK 
LINE RY 
COLOUR 
3 channels 
¢ The Sharp MZ-80B is a Z80A based micro 
“an be loaded as the machine 

nsion unit, the MZ 

80FB floppy dise drive are also availal 


Electronics (UK) Ltd, Thorp Road, Newton Arnie M. 


ee ‘other 
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, BERKSHIRE 
piers € 


Fully support with software and 


11 York Road, Maldenhead, 
Berks. Phone lor cintails 
0628 71778 


COMPUTER 100 


181 Oxford House, Reading, 


Berks RG1 7UZ 
TEL: 0734 591616 


One of the UKs largest stockists 


CAMBRIDGESHIRE 


MS CONSULTANTS 
(CAMBRIDGE) LTD 
152 High Street, Huntingdon, 
PE18 6TF. Fal: 0480 51721 
Specialists in Sharp 
Hardware & Software 


12-14 Avenham St, 
ears Preston (0772) 51686 
Bake 
Sy Stern 


SALES - - SERVICE 
SOFTWARE 


BAR INSTRUMENT CO. LTD. 
For Sharp computers, books. soltware 
Urmston Computer Centre, 
124 Flixton Road, Urmston, 
Manchester. 

Tel: 061 - 747 4626 


MICRO APPLICATION 
PACKAGES LTD. 
i i Programs lor thy 


I Ma hine mating, Job 
( 


| Slock 
Draughting 


Suitable CAD / CAN 


Ney 
| ue 11, Bury New Road, Prestwich 
YNes Manchester M25 8JZ 


og Telephone 061-798 7613 (24hrs} 
& Mail Order 


il Pocket computer software and hardware 


SHARP CENTRE 
16 Melville Street, Lincoln. 
Tel: Lincoln 32379 


frOCeMpUlers 
4p 15 anitre I 


jopled to BT. MOD. ete 


MICROS FOR MANAGERS 
Belg Gloucealar Rd., London Sw7 nds 


appontine nt 


SHARP MZ-80 byte fo)b) 97:18 451 


SHAR PSOFT LTD. 


nind. For the 


1 Or full range 
Computer 
cialists 


Sharpsoft Ltd, Crisallen House, 
86-90 Paul Street, London EC2. 
Tel: 01 - 729 5588. 


MIDLANDS | 


JAXREST LTD 
Linton House, 
Catherine Street, Aston, 
Birmingham. 
Tel: 021 328 0543 


Sharp Service and Support 


NORFOLK 


GRASSROOT COMPUTERS 
25 Wellington Rd., Dereham. 

" TEL: nl ashes 4640 
wecalist in sma USINE compulina 
§ for details of s Mab ax — ine ci uy 
dete and thorough ok slerr wi 
500 ilems per a shar module 


micro change ltd 
Telford House, 74 Miller St., Glasgow. 
TEL: 041 204 1929 
SHARP ALTOS SUPERBRAIN 
Call us for your soflwaro and hardware 
requirements. will failar our data 
base to moat these 


LOWDATA SYSTE MS 


A division of Lowdon Bras. & ¢ (Engin 
rors Lid) PO 63. Blackness Roac 
Dundee, ODI 9G 


Tel: (0382) 22314 
Full range of Sharp Equipment stocked 


STEVE'S COMPUTER COMPANY LTD 
CASTLE ARCADE, CARDIFF, 
Tel: 0222 — 371578 
OPEN: Ion Sat. 9 - 5.30 
For Components to Computers 


WEST SUSSEX 


MICROCENTRE LTD. 
SYSTEMS, SOFTWARE 
SERVICE, SUPPORT 

28-30 Station Road, 


Bognor Regis, Sussex. 
TEL: 0243 827779 


PROGRAM 1 


For Business Software 


35 Albion Street, Hull. 
TEL: 0482 20022 


FOR DETAILS 
ON ADVERTISING IN 


MICRODEALER 
FEATURES — RING 
01 437 1002 Ext 213 


a ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 


COMPUTING TODAY BOOK SERVICE 
“Learning to Use” 

anew series for 
first time —_ 


soe ———| 


users et 
Toru ce 
uo] 


“Learning to Use” is a new series 
of books which introduces 


newcomers to the most widely 


used micros in the marketplace. ae i 


Wil 


The books assume absolutely | | Cue Tw E | Guennag 
no knowledge about computers | ne 
and the reader is shown even | Aut 2 % 
most fundamental operations 
such as “switching on” and 


“loading a program”. The books 
lead the reader through simple — ee 
programming and then on to (EARNING. 

graphics, with several programs (th) "cae a 
which show how to achieve 
pictures and even animation! 


The user-friendly approach is 
consistent throughout the text — 


not only are program listings oe 
clearly shown, but in many cases, ‘¢ ERAN | 
a photograph is included to show TO WISE 


what the program looks like when 
actually loaded and run! 


All books in the series are £5.95 
(incl. postage). 


Gower 


Order through SPECIALIST BOOKS NOW AVAILABLE = 
Please send me....... copy/ies all at £5.95 each 
SPECIALIST BOOKS, COMPUTING TODAY, incl. postage & packing. (Allow 14 days for delivery } 
145 CHARING CROSS ROAD, LONDON WC2H OEE 
Name a abe, : = r, C) Learning to Use the PET Computer 
CO Learning to Use the BBC Microcomputer 
Address * = Beis — Learning to Use the ZX Spectrum 


C) Learning to Use the Apple II/Ile 
— - = C Learning to Use the Commodore 64 


Make cheques payable to ASP Ltd OC Learning to Use the VIC-20 Computer 
_] Learning to Use the 2X81 Computer 


Fepcigae my chedue, tor & = 7 Learning to Use the Dragon 32 
Please debitmy AccessO ([ [ [ [ [ [I/II] [] oS 3 Learning to Use the TI99/4a 
Learning to Use the Oric 1 
Learning to Use the Lynx 


OO 


Signed ns Date = oe se as 


cT10 


Softspot: VIC-20 text editor IMPROVED VIC EDITOR 


Stephen Clarke 


IMPROVED VIC EDITOR 


Ce cernrmeodore Geis 


o F @ 
ca 862 e8 Ge oan co fe 


- € 
ra ews HW is 16 ee Ss 
‘ oo of 68S fo oc 


& >; wv oe ow wei. 2 
SS Fe 8 Oa Of P 


Back in November 1982 we showed how to get a bigger screen on 
your VIC-20. The alteration given here will make it even better! 


eing a recent | 
found the VIC EDIT 
(Computing Today 
Novernber ]982) of i 
showed how to imprt 
display area. However, 
the pregram shows that the ‘clear 


sSCTec: k 
there is more than enough space poi 
for these routines above the I 

T because the screer t 


tine and the overa ne from 512 protection 
! ‘-y usage coulc e “Orn ite the laraer amendments that have t 1ade 
improved a, tnaking af to *he or al program; nes 


s availabie for tne replacements 


CLEARING THE SCREEN e the largest aes tion key r/lsncow us 
nly 27 is slear the screen: I tind it r te 
With the iarger sized screen, ; [39 beavis deoa a f al 


-learing the screen becomes a 


problem as the inbuilt routine will MNEMOMIC COMMENT 
only clear the first 506 bytes of the LDY O286 Load celouwre code inte Y register 
dist ¥y area In the « LOX #4 Inikialise canter 

icle, a machine code routine RFT LDA #0 Load “space” cade inte arcumud ater 
y o clear the reen. This STAX #IDFS Stare “space” in unclearcred screen 
routine worked by printing a STAX #1E 90 Ditte 
‘space’ 1O2 shove the YA Franeter colour code to a@eccunmal ator 
screen start loca d STAX FSF 9 Store tm ealour memary 
amen a : . +s EPA BPA a ttc 
then c uring the space DEX Reduce ttainter vabue be one 
This is inefficient as it ‘ 4 BNE APT Bice fpr TPN 4k wripeban* dace eer 


RTS Return tio BASIC 
Listing 14. New machine code ‘clear screen’ routine. 


useful area of RAM 
computer has r 
routine, it 
fo use it, and ju 
le routine 


- screen 
je more elficient 
use the rnachine 
ear what is left 


46.28: PORE &2,2 
300 FOR I=1 TO 7a: READ Ax 
310 PRINT "CeELSI": SYS CL 

410 IF AS="CF7: THEM PRINT "COLSI"s SYS Che F=Sr: GOTO 
889 DATA 172,134,232 f 
B90 DATA AF 9291S 
200 DATA AF, 149, 15 
710 DATA EBs Phy 254 


Listing 2. Replacement lines for the VIC EDITOR program. 


POKER MC+ lr. As NEXT 


aleaved, ana 
Listing | 


STORING THE CODE 


In the originai articie, the three 
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CL 
LONDON’'S GREATEST 
SELECTION OF 
HOME COMPUTERS 
AND COMPUTER GAMES 


NOW IN OXFORD STREET 


BBC - SINCLAIR SPECTRUM 
ATARI- COMMODORE 64 - ORIC 
VIC 20 - TEXAS INSTRUMENTS 


BBC 


Killer Gorilla (Micropower) £7.99 
Starship Command (Acornsoft} £ 9.99 
Countdown To Doom {Acornsoft) £ 9,99 
Feasability Experiment (Digital Fantasia) £10.30 
Time Machine (Digital Fantasia) £10.30 
Vu-File (Psion) £14.95 
Moonraider (Micropower) £ 7.95 


Filer { Micropower} 


Spectrum 

Timegate ( Quicksilva) £ 6.95 
3D Combat Zone {Arctic} £ 5.95 
The Hobbit (inc. book) {Melbourne House} £14.95 


Super Chess |1{C.P. Software} £ 
Jet Pac (Ultimate) £ 5.50 
Jumping Jack (Imagine) £ 
Tranzam (Ultimate) £ 


Commodore 64 2 

Scramble 64 (Interceptor) af a 
f 

Matrix ( Llamasoft) ees 


Crazy Kong (Interceptor! 


Orie 
Xenor+1 (IJK) 
Centipede (P.S.S.) 


mim 
@ 
on 
°o 


ALL THE ABOVE PROGRAMMES 
CAN BE ORDERED BY POST 
Add 50p p&p for the first and 15p for subsequent items 
Allow up to 2B days for delivery 
Payment by cheque or postal order 


ORDER BY TELEPHONE 
Access and Barclaycard holders 
may order by phone: 01-637 0366 


100 OXFORD STREET. LONDON W1 TEL: 01-637 0366/7 


GAMES PROGRAMMERS 


Palace Software, part of a leading film 
and video company, is looking for 
games for Atari 400/800, BBC Model B, 
Spectrum, VIC20 and CBM 64 for 
distribution in the UK, Europe and USA. 
High royalties will be paid for top 
quality and highly original machine 
code games. Send cassette samples to: 
Pete Stone, Palace Software. 

100 Oxford Street, W1 

(Tel: 01-637 0366/7) 


SOFTWARE | 


AEL 1 


RAMPACK 


FOR SINCLA 
in black 


a 


(inc. price £19.55) 


* Special price for tim 


24% discour 
(ac fd 50p P&P > 


Laoratorie 


Dorset SPB 4PE Tel: (074763 4591. Telex 4770 


Telephor 
Al 


TWELVE MONTHS WARRANTY 


6K AEL 16K 


RAMPACK 


IR 2X81 FOR VIC 20 COMMODORE 
case in cartridge 


+ vat} £33.45 + vat 


(inc. price £38.45) 


ited period only 


nt on orders over £100 Che ques/P.O's 
tor single orders} to: Akintech Electron 
The Malthouse Be ay Road. Gilling 


le and written e 3 
low 10-21 days tor deliv 


AD INDEX 


AB &C COMPUTERS .... 


AKINTECH 


AKHTER INST ... 


ATARI. 

BAMBY 

BFI.... 
BICC-VERO .. 
CASCADE ... 
COMMODORE 
COMPUTER 100 . 


CROWN BUSINESS > CENTRE. Saag Hai: 


DATACLONE 
DISKING 
DRAGON 
DUCKWORTH 


ELECTRONEQUIP 


HAPPY MEMORI 
INMAC 
INTER-TEXT. 


ES 


KNIGHT TC & COMPUTER. 


KUMA. 
LEVEL 9 


MATTE 
MICROTANIG 
MICROWAVE . 


LONDON elke ¢ COLLEGE... 


MICROGEN ....... 


POWERTRAIN . 


PRENTICE HALL _. 


REMU . 


SILICA SHOP... 


SINCLAIR 


SIR COMPUTERS..... 
SOLO SOFTWARE .. 
SPECTRE VIDEO 


STARTECH .. 
SUPERSOFT 


SWANLEY ELEC........ 
TERMINAL SOFTWARE . 


TEXAS . 
TWICKENHAM C 
VIDEOLINK 


OMP CENTRE 
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OFFICIAL BBC 
COMPUTER 
DEALER 


MODEL A AVAILABLE 
£299 inc, VAT 


£399.00 
BBC Mod B + a pag 7469.00 
ABC MidB cI ¥ i. £447.35 
* T517.50 
‘ 264.00 
- WAT PBOG.85 
ZAC rz process2" B4K AL nd CPh cperatin yg ai “4 ance ; 5 7 
- WAT EBO3.85 ah ‘i ae 
CAT 225 40 ' i £435.85 


EFSON FXB0° 51 
detinable 


var vigimel, lave * shana. 11 
+ WA £29.90 wage prey frerbonel igre 


toW ° Bupa" ie hit 4 bl pe eer ic pal 
co Moe Bupg‘ade kit oa) r ney Pa 
KXS0 PR 7 

geo: Ato A uporace kt WaT £29, 00 MX ra E ser ini alte 
.mema'y ung" ade «at C20 WAT £230 rene: ABT elit “lpie 
wal 112.65 Wat red £481.85 
WAT £402.35 0 M58 069.25 
S274 BS FFE ABB rileriace 765 $74.75 


re "|aed “o° FRBC £90.85 
; PiBPRE £13.80 


505 t ana 09.20 


T3450 7 15 } 
£1150 At bonus xe OO ? £13.60 


£59.40 
72 Mi SEIKOSHA 
DOT MATRIX 
100% BBC COMPATIBLE MITSUBISHI PRINTERS WITH 


AND TEAC SLIMLINE DISK DRIVES HIGH-RES 
GRAPHICS 


Ta et hap “WE rt ty ly 
Snpumtonine Geechee aadebehe 
vein L207 25 
GP ?50x ee OBI OU ae Re Ae aalpeebias tat don diel tut 
scoadets Ted ed vee eT, OL Qh hte ty tt 
a Veutones parte pee 4 Per st ite heb ot 


iN othe PRCT Wig WA R251. 88 

NEW GP 70047 COLOUR PRINTER 

“ny dtesl entity $ SUSE) a eee 

Petal SPAS aE ighon ed ae pout set deb 

Shp wer tebe asia wel ghap ts Aerie poe umer oe se TBD 1a PPE spiral 
POUT ch Gre Tie se leiitertace 

LPS SE SAL ALTIUS Sy PD Pads VAL T401.35 


me seatelenne QU tH 


Pe tudes) on 


nf si oie a SN GUARANTEED LOWEST PRICES 
the Wk uae pute We guarantee that our prices are the lowest on the market, If you can 
HK a \ I E205.85 find any item advertised and in stock’ ‘ess than our price we will | 


#6 2ULK A Teja y ‘ C4785 match that price 
LOG AE TS tb \ \ C2865 
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The new Commodore 64 is the most powe 
personal computer available to the businessman. 

And amazingly, its one of the least expensive. 

A brilliant example of micro-computer technology, 
it will do alot to make your business more efficient and 
more profitable. 

The range of software - general and specific-is very 
extensive, and covers financial planning, word 
processing, information handling and countless other 
business and personal tasks. 


For the office. 


NAAN 


Re RSS 


The Commodore 64 is the ideal personal computer 
for the office. It is also ideal for the home, whether this 
is your ‘second office’ or main place of business. 

It means that the scope of take-home work is no 
longer limited to what paper. arried in a bulging 
briefcase. 

A Commodore 64 at home could allow you access 
to all the information stored at your company 
office immediately, easily and with complete security, 
simply by linking up to any TV set or monitor. 


Or the 


‘ELECTRONIC MAIL IN MICROSECONDS 

You could also link up with other Commodore 64s: 
in branch offices, for example, or in colleagues’ homes, 
with instarit exchange of information. 

You could also plug in to half a million pages of 
Prestel information, making use of key figures in 
combination with your own calculations for such 
_ statistics as you might need; or for other business uses, 
like car hire and hotel bookings. 

The Commodore 64 means maximum flexibility, 


home oftice. 


and provides the facts on which you can base sound 
business decisions. 
INVALUABLE TO ANY BUSINESS 

The Commodore 64 is the perfect computer for 
your own business, whatever its size. As well as the 
advantages we've already mentioned, it has a great 
capacity for expansion, and when combined with . 
various peripherals” it is superbly flexible. Whether it’s 
looking after personnel records or creating models, say, 
for sales forecasts, it will quickly prove to be of vital 
importance to any well run concern. 

MORE POWER TO THE STUDENTS 

A Commodore 64 in education puts more 
computer power at students’ disposal. Subjects include 
maths, from basic arithmetic to higher functions; 
vocabulary building; elementary science; basic 
geography; and of course, learning computing. 

FOR EVERYONE WHO HAS A HOBBY 

Apart from being an absorbing and fascinating 
pastime in itself, the Commodore 64 can be a tremen- 
dous help in countless hobbies. It’s equally happy 
collating recipes for a cook or choosing moves for a 
chess enthusiast. 

In short, the Commodore 64 is one of the most 
outstanding microcomputers ever built. Outperform- 
ing all other computers in its class (some at twice 
the price), it’s the ideal business partner. 

And just as athome, at home. _ 


The Ot from Commodore. 
64K memory for £299. Of its kind, unbeatable. 
At its price, almost unbelievable. 


=z commodore 
‘Changing business for the better. 


For more information on the powerful new Commodore 64, and 
the address of your nearest dealer, telephone or write to us at: 


The Commodore Information Centre, 675 Ajax Avenue, Slough, 
Berkshire, SL1 4BG. Telephone: Slough (0753) 79292. 
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Review: Commercial adventures 


Chris Moss 


ADVENTUROUS 
SOFTWARE 


Our intrepid reviewer has ventured into the 
deepest memory locations of the BBC Micro 
and ZX Spectrum to bring back this report. 


y psychiatrist, if | had one, 
M would doubtless be able to 

make much of my love of 
Adventure games. Obviously it’s a 
displacement activity to compensate 
for the dull tedium of modern life, 
and I'm just aching to swap my 
typewriter for a broadsword and 
stride away, hewing limbs from 
multi-headed monsters, or step from 
a spaceship into the jungle wastes of 
an alien world while roasting a 
plant-thing with a pulse from my 
laser cannon. 

Fair enough, I suppose, a well- 
written adventure is an exciting bit 
of escapism — but the main point of 
them is that they provide a new type 
of intellectual challenge. Once 


upon a time acrostics were all the | 
ture painting, so as to provide fast 


rage, then crosswords took over. 
Now anyone with a computer can pit 
his wits against this latest type of 
puzzle. 

For this article I tried to crack 
four of the offerings in this field. The 
first two games are for the ZX Spec- 
trum, while the remaining two are 
{ 


or the BBC Model B. 
PHARAOH’S TOMB 


The Hobbit started a new trend 
when it appeared, and _ several 
adventures since then have featured 
a graphical representation in a 
screen window to augment or 
replace the text description of your 
location. Pharaoh's Tomb begins 
with a scene at a desert oasis, with a 
sand dune to the east and a path 
winding away to the north. There 
are several such scenes throughout 
the game, while other locations rely 
purely on a textual display. Loca- 
tions with a picture sometimes have 
additional information about the 
nature of the location printed to the 
right, and in all cases a horizontal 
rule divides the screen into two 
halves. Any objects of interest are 
described below this rule, and the 
player's responses are also transter- 
red here from the input line at the 
bottom of the screen. The area 
below the rule scrolls if necessary, 
leaving the upper half of the screen 
intact. 

The authors state that machine 


code is used for all the vocabulary 
scanning, screen control and pic- 


responses for the common activities. 
If this is fast, I'm glad the program 
wasn't written in BASIC! Sometimes 
it can get very tedious waiting for 
things to happen, especially in a 
place like the maze, where the 
screen picture is drawn every time 
you take a step, and every time you 
perform some other action (you'll 
have to find out what for yourself!) 
that is required to map the maze 
properly. A better system may have 
been to display the full graphical 
scene when you first enter a loca- 
tion, then use a single abbreviated 
text line on further visits unless the 
player requests a LOOK. 

An odd thing about the text 
recognition is that the north, south, 
east and west requests are dealt with 
much faster than up or down. 

The game itself is reasonable, if 
a trifle illogical in places (a block of 
ice that doesn’t melt when you carry 
it around?). The object is to plunder 
the ancient tomb of its golden 
treasures and take them back to the 
oasis. | managed to waste a great 
dea] of time during play before | 
realised that not every graphical 
location has a function, while some 
of the text-only rooms are among the 
most important. I suppose it adds to 
the difficulty of the game if you're 
not certain whether an instruction 
has failed because you haven't been 


devious enough in your logic, or | 


because you're in a useless, ‘dum- 


my location, but it's very frustrating 
waiting for a dummy room to be 
drawn every time you have to pass 
through it. 

For the price, though, this is a 
fair adventure which will keep a 
novice adventure busy for some 
time, though I doubt whether old 
hands will have much difficulty 
cracking it. 


PHARAOH'S TOMB 
Phipps Associates, 

99 East Street, 

Epsom, 

Surrey KTI7 1EA 

Price: £4.95 (cassette) 
Machine: 48K ZX Spectrum 


MAGIC MOUNTAIN 


Another adventure from Phipps 
Associates, this game uses the same 
format as Pharaoh's Tomb. There's a 
split screen with either a pictorial or 
textual description of the current 
location above, and the scrolling 
command area below. In some ways 
I feel it would be an even better for a 
beginner than the previous game as 
there are fewer locations, but equal- 
ly there are fairly obscure actions 
that have to be performed to com- 
plete the quest. The object you seek 
is the Scroll of Wisdom. 

I did get rather annoyed about 
some of the arbitrary ways that user 
input was treated. In Magic Moun- 
tain there are several items which 
must be purchased, and for the first 
ones the request to USE COIN gets 
the required response. Then for 
some reason, when you try to USE 
COIN for the final time the com- 
puter replies “You can't do that”. In- 
stead you have to say BUY XXXX 
(you'll have to find which item 
yourself, I'm afraid!). 

Further confusion arises, in both 
games, because in most places a 
two-word instruction is sufficient — 
but not all. This leaves you guessing 
whether you've got the right idea 
but the wrong way of asking for what 
you want. At one point in Magic 
Mountain I finally realised that a six- 
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word request was necessary to get 
the required action. Again, in 
Pharaoh's Tomb | had opened a 
locked door to the east, but was told 
1 could neither GO EAST nor 
ENTER DOOR. Eventually I hit on 
GO THROUGH DOOR, but this sort 
of complication detracts from rather 
than improves the quality of an 
Adventure, in my opinion. |] buy 
Adventures to pit my wits against 
the programmer by solving the rid- 
dles he poses — it | wanted to play 
word games, it would be cheaper to 
buy a copy of the Times and do the 
crossword. [ think there's a good 
case for allowing the player to see a 
vocabulary of all the words (or at 
least all the verbs) that the computer 
will recognise, and writing the game 
so that the player's general intention 
is recognised and carried out, 
rather than insisting on exactly the 
right syntax. That would let you get 
on with cracking the problems. 
Apart from this ‘language bar- 
rier the game wasn't too bad, but it 
seemed a curious mix of situations, 
with some fairly obvious solutions 
and others which might cause great 
difficulty (sometimes because of 
rather misleading place descrip- 
tions). On the whole, though, this 
tape isn't bad value for money. 


MAGIC MOUNTAIN 
Phipps Associates, 

(address as above), 

Price: £4.95 

Machine: 48K ZX Spectrum 


COUNTDOWN TO 
DOOM 


This adventure (and the following 
one) are written by Peter Killworth 
for Acornsoft. I should like to meet 
Mr Killworth sometime, partly to see 
just how warped he is and partly to 
physically assault him! These 
Adventures are very tricky indeed, 
and resulted in much tearing of hair 
as | stumbled trom one nasty death 
to another, Both Adventures are text 
only, with a continuously scrolling 
screen, 

The scenario in Countdown To 
Doom is that your spaceship has 
crashed on a deserted planet and re- 
guires extensive repairs before you 
can take off. While looking for the 
components required, you may also 
come across some treasures, which 
you must take back to the ship's hold 
before take-off to score maximum 
points. The inventiveness of the 
obstacles you have to overcome and 
the excellent descriptions of the 
locations make this a very satisfying 
game to play. 

All commands are of the one or 
two word variety, but surprisingly 


the response time, and in particular 


the time taken to print out the text, 
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are quite slow. Since BBC BASIC is 
just about the fastest on the micro 
scene, this can only be due to bad 


programming techniques, an opi- 
nion which was confirmed by ex- 
amining a listing of the program. 
(Solving the game by listing it is 
frowned upon in adventuring 
circles, by the way!). Nevertheless 
he game is faster than many others 
on the market. 

A warning for people as impa- 


} tient as me — the BBC Micro allows 


you to ‘type ahead’ because 
keyboard entry is stored in a buffer, 
Several times I used this facility on a 
section of the game [| had already 


worked out, but inadvertently made | 


a typing error. If this should lead to 
accidental death, then the “Do want 
to play again?” message comes up, 
but this has been (badly) programm- 
ed so that any key other than Y 
wipes the program, necessitating a 
lengthy reload when the next 
character leaves the buffer, Please, 
Mr Killworth, write any future pro- 
grams so that pressing any key other 
than N causes a restart: it’s much 
kinder when programs are failsafe. 

I enjoyed this Adventure very 
much indeed, although I failed to 
score maximum points (apparently I 
missed a piece of treasure, although 
I'm certain | went everywhere). At 
£9.95 it represents good value for 
money — I certainly got many hours 
of enjoyment out of it. 


COUNTDOWN TO DOOM 
Acornsoft, 
4a Market Hill, 


| Cambridge CB2 3NJ 


Price: £9.95 
Machine: BBC Model B 


PHILOSOPHER’S QUEST 


Especially recommended for 
masochists, this game is quite simp- 


ADVENTUROUS SOFTWARE 


ly perverse. After playing it for 
several days | still only scored 134 
out of a possible 250 and am some- 
what at a loss for what to try next, The 
author has obviously had a great 
deal of fun dreaming up the plot, 
and has taken a particular delight in 
arranging things so that, having 
solved a major problem, you take 
one step and promptly die in yet 
another evil trap, 

The plot is almost impossible to 
describe, although eventually it 
becomes apparent that there's a 
shaggy dog story! Along the way 
you meet an ancient mariner, a sad 
octopus, a thirsty old lady and, if 
you're unlucky, a god-like voice 
which turns you into a lettuce leat 
for some indiscretion. Humour 
abounds both in the nature of the 
objects you find (a jewelled 
platypus?) and in the descriptions of 
the various locations and things that 
happen to you. 

Like the previous Adventure, 
Philosopher’s Quest uses scrolling 
text and responds at about the same 
speed. Fortunately both games give 
abbreviated descriptions of places 
after you've visited them tor the first 
time, 

This tape has given me a great 
deal of pleasure and [ hope to get a 
great deal more out of it. Cnly peo- 
ple with really devious minds can 
hope to solve it without help, 
though. Highly recommended. 


PHILOSOPHER'S QUEST 
Acornsoft 

(address as above) 

Price: £9.95 

Machine: BBC Model B 


Philosopher's 
Quest 


forthe BBC Microcom 


puter Model B 
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All classified advertisements must be paid for in advance. 


COMPUTING TODAY OCTOBER 1983 


_ issues Commencing as soon as possible. 
Piease use BLOCK CAPITALS and include post codes 


Name (Mr/Mrs/Miss/M8) ....:...0.000.0.0...ccccccccccccceecececscsau ever 
(delete sccoraingly) 
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SPB LOO os vicars acura awed acencreeniagy pede Bess DAO sie si:5e5 Gainaner eons 

omy Ene TR BMAD ines east ates wsttirtiys Pa banseneale rerpetes agetie Sea beees thus 

— Cae — = = = cm — —— — 


PUNE ESS 


Validator, Hex to Decunal Remove 


commas la assist 
your programming. 11 se 
Toler owrtilert i Rive 


All games: tabs 


Liskeal 


ASP CLASSIFIED 


4 
i 
i 
| 
| 
I 
I 
| 
i 
i 
| 
i 
= 


89 


The SHARP 76K MZ-700 — A real colour computer 
with 4 languages & 40 programs for £215 


DEAL 700+4 £215 M7Z-700 with BASIC, PASCAL, MACHINE CODE & FORTH LANGUAGES plus 40 
programs to get you off to a flying start. 


DEAL 700P £111 Fabulous 4 colour printer’ plotter for MZ- 700, Programmable for 26, 40 or 80 characters 
per line or hi-res plots. 


DEAL 700C £33 Neat 1.200 baud cassette which fits snugly into the MZ-700. (The 700 also has sockets 
for using an external cassette.) 


DEAL A50+4 £345 Sharp MZ-80A with all 4 languages and 50 programs. Builtin screen and cassette unit 
— no trailing wires! 


DEAL P5 £349 Sharp PS printer system with all cables, card, character generator for K, A, B or 700 + 
INVOICING PROGRAM. 


DEAL A SYS £1365 Complete MZ80A system, micro, dual floppies, printer, expansion unit. all cards. 
cables, 5 languages + 40 programs. 


Ring, write or telex for full details of how KNIGHTS designed the MZ-700 character set for Sharp and receive 
our full price list and newsletter. 


We have sold Sharp products for the last nine years and have never had to charge for a single repair, 


Customers outside the UK add £10 for air freight. UK customers gel free Securicor delivery but remember to 
add VAT. Access & Visa. 


KNIGHTS TV & COMPUTERS 


108 Rosemount Place, Aberdeen Telephone 0224 630526 Telex 739169 


What are you... Barbarian or Wizard? 
E Choose your character type carefully... Barbarians 


recover quickly but their magic doesn’t come easily. 
A Wizard? Slow on the draw and slow to mature...but 
live long enough and grow wise enough and your 
lightning bolts are almost unstoppable. . . 

The Valley is a real-time game of adventure and survival. You may choose one of five character types 
to be your personal ‘extension of self’ to battle and pit your wits against a number of monsters. Find 
treasure, fight a Thunder-Lizard in the arid deserts of the Valley, conquer a Kraken in the lakes 
surrounding the dread Temples of Y’Nagioth or cauterise a Wraith in the Black Tower. In fact, live out 
the fantasies you’ve only dared dream about. BUT BEWARE. . . more die than live to tell the tale. 


You've read the program (Computing Today — April 82 ...Now buy the tape. Tape versions (£11.45 
each inc P&P and VAT) available for: ZX Spectrum (48K), Atari 400 and 800 (32K) Dragon, 
BBC Model A and B, Sharp MZ-80A, VIC-20 (with 16K RAM pack). Dise version (£13.95 each 
inc P&P and VAT) available for: Apple 1 (DOS 3.3), Sharp MZ-80A and PET 8032 (8050 drives). 
Full instructions are included with the game, but if you want more detail on the program, a 16 page 
reprint of the original ‘Computing Today’ article is available at £1.95 all inclusive. 


Fill in the coupon and [— 


Please send me the following versions of 


turn i » | a ee T enclose my cheque’ Postal Order’ 
re It to: | The Salley Tape: idee his ve aVLaS ull International Money Order (delete as necessary) for: 
| inclusive of P&P and VAT. ee (Made payable to ASP Ltd) 
ASP Software, | Dice. @ £13.95 all inclusive of Ld) eS in ees Saree aaa 
ro | : (delete ay necessary) 
ASP Ltd, { P&P and VAT. : 


145 ae pte Please use BLOCK CAPITALS 


| WAMIR(Mr/ Misia) cece no cud un guege cage ease ugbaveagucasqabywaypunngaeanagabwaavans pre 


of the many to play... | 0, saesamin Ses, Zads eeeaeeneren 
The Valley. . 
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Floppy Disks 
FAST! 


JISIKIN 


DISKING INTERNATIONAL FREEPOST, LIPHOOK, HANTS GU30 7BR, UK 
TELEPHONE (0428) 722563 TWX 849131 G 


/ 


5} inch and 8 inch diskettes 98p each 


MEMOREX - Memory Excellence 
When it comes to PRICE/PERFORMANCE, 
MEMOREX wrote the book. Their new Japanese 
media is very conservatively rated, and certification 
levels are easily surpassed in actual performance 
Protected by a special anti-static lubricant, head 
performance and medica life is also extended. 

5%" DISKETTES 

Certified for Single OR Double Density and all with 
hub ring reinforcement 


MAXELL - The Gold Standard 


DATALIFE by Verbatim - With Five 
Year Warranty 

VERBATIM have not become the World's favourite 
floppy disks by aécident. Perfect magnetic media is 
their stock in trade, and to prove it they now offer an 
unconditional FIVE YEAR warranty on all DATALIFE 
products. 

5%" DISKETTES 

Certified for Single OR Double Density, and all with 
hub ring reinforcement 


Maxeil consistently meet or exceed al! standards, 
and have run disks under conditions designed to find 
weak points and wear. They couldn't and you won't. 
These diskettes are the quietest in operation we 
know. 


5%" DISKETTES 
Certified for Single OR Double Density 
48 tpi media with hub ring 


*FREE CREDIT CARD CALCULAIOR AND SDU GIFT VoOuCHnrR = 
Write to us on your letter headed paper, and ask for our special TRADE PACK 


Our diskette prices allow you good margins AND their very high quality ensures 
that you can sell ‘em and forget ‘em! Furthermore we enclose a FREE CREDIT 


You will receive an SDL Gift Voucher and details of our special prices and offers 
CARD CALCULATOR and SDL voucher with every 100 disks shipped 


Those of you selling Software or Hardware will be interested in our vendor 


branding brochure, which will also be enclosed 


PRICES EXC VAT 10-40 50-90 100+ 
3481 S/Sided 48 tpi Soft Sect 20.90 19.90 18.90 | PRICES EXC VAT 10-40 50-90 100+ | PRICES EXC VAT 10-40 50-90 100+ 
3483 S/Sided 48 tpi 10 Hard Sect 20.90 19.90 18.90 | _ MD525-01 S/S 48 tpi Soft Sect 22.90 21.90 20.90 MD1-D S/Sided 48 tpi Soft Sect 24.90 23.90 22.90 
3485 S/Sided 48 tpi 16 Hard Sect 20.90 19.90 18.90 | MD525-10 S/S 48 tpi 10 Hard Sect 22.90 21.90 20.90 | MHi-i0 S/Sided 48 tpi ]OHardSect... 24.90 23.90 22.90 

MD525-16 S/S 48 tpi 16 Hard Sect 22.90 21.90 20.90 | MmH)-16 S/Sided 48 tpi 16 HardSect... 24.90 23.90 22.90 


3491 D/Sided 48 tpi Soft Sect 26.90 25.90 24.90 01 , ; ; 
3493 D/Sided 48 tpi 10 Hard Sect 26.90 25.90 24.90 caer 0 : pee = fe MD2-D D/Sided 48 tpi Soit Sect 32.90 31.90 30.90 
3495 D/Sided 48 tpi 16 Hard Sect 26.90 25.90 24.90 MD550-16 si 16 Hard Sect 29.90 28.90 27.90 MH2-10D ——D/Sided 48 tpi 10 Hard Sect 32.90 31.90 30.90 
; 2 MH2-16D —D/Sided 48tpi l6HardSect... 32.90 31.90 30.90 

3504 S/Sided 96 tpi Soft Sect 27.90 26.90 25.90 | MDS? Soft Sec 28.90 27.90 26,90 
3505 S/Sided 96 tpi 10 Hard Sect 27.90 26.90 25.90 | MDS?7-1 6 tpi 10 Hard Sect 28.90 27.90 26.90 | Mp1-DD _S/Sided 96 tpi Solt Sect 32.90 31.90 30.90 
3506 S/Sided 96 tpi 16 Hard Sect 27.90 26.90 25.90 | MDS77-16 tpi 16 Hard Sect 28.90 27.90 26.90 

MD557-01 _D/S 96 tpi Solt Sect 96.90 35.90 34.90 | MD2-DD _D/Sided 96 tpi Soft Sect 42.90 41.90 40.90 
3501 D/Sided 96 tpi Soft Sect 34.90 33.90 32.90 MD557-10 D/S 96 tpi 10 Hard Sect 36.90 35.90 34.90 
3802 D/Sided 96 tpi 10 Hard Sect 34.90 33.90 32.90 MD557-16 D/S 96 tpi 16 Hard Sect 36.90 35.90 34.90 
3503 D/Sided 96 tpi 16 Hard Sect 34.90 33,90 32.90 48 tpi suitable for 35 or 40 track operation 


48 tpi suitable for 35 and 40 track operation 96 tpi suitable for 77 or 80 track operation 


very TWO Ten-Packs of ANY 5.25" or 8” disks 
by Maxell, Datalife or Memorex, purchased at these 
prices, we will pack a FREE Super Slim Credit Card 
Memory culculator, complete with credit card wallet. 


Order four Ten-Packs, and you will receive two 


96 tpi suitable for 77 or 80 track operation me 8” DISKETTES 

: | g*DISKETTES 8" DISKETTES PRICES EXC VAT 10-40 50-90 100+ 
6 PRICES EXC VAT : 10-40 50-90 100+ | FD1-128 S/S S/Dens. Soft Sect 29.90 28.90 27.90 
o | PRICES EXC VAT 10-40 50-90 100+ | §D34-9000* S/S S/Dens. Solt Sect . 31.90 30.90 29.90 | F};).39 S/S S/Dens. 32 Hard Sect ... 29.90 28.90 27.90 
% | 3064 S/Sided S/Dens. Soft Sect 23.90 22.90 21.90 | FD32-9000* S/S S/Dens. 32 Hard Sect... 31.90 30.90 29.90 . 
SZ | 3015 S/Sided S/Dens. 32 Hard Sect 23.90 22.90 21.90 . : FDI-XD S/S D/Dens. Solt Sect 34.90 33.90 32.90 
5 FD34-8000 S/S D/Dens. Soft Sect $1.90 30.90 29.90 | FH)-32D S/S D/Dens. 32 Hard Sect... 34.90 33.90 32.90 
@ | 3090 S/Sided D/Dens. Soft Sect 26.90 25.90 24.90 | FD32-8000 S/S D/Dens. 32 Hard Sect... $1.90 30.90 29.90 

& | 3091 S/Sided D/Dens. 32 Hard Sect 26.90 25.90 24.90 FD2-XD —_—D/S D/Dens. Sott Sect . 99.90 98.90 37.90 
5 DD34-4001 D/S D/Dens. Soft Sect. 96.90 35.90 34.90 | §49.32p —_—D/S D/Dens 32 Hard Sect... 39.90 98.90 97.90 
& | 3102 D/Sided D/Dens. So't Sect 32.90 31.90 30.90 | DD32-4000 D/S D/Dens. 32 Hard Sect... 96.90 35.90 34.90 
3 3181 D/Sided D/Dens. 32 Hard Sect 32.90 31.90 30.90 *For critical applications 


DISKETTE STORAGE AND UX. TERMS, CONDITIONS &@ SHIPPING RATES INC. INS. EXC. VAT 


94” DISKETTES 8° DISKETTES 
1.2 Packs each pock @ 9p 1-2 Packs each pack @ £1.60 
1 PROTECTION 13 pode och pact 8 6 33 faa socks @ E10 
<= 6-9 Packs each pack @ 60p 6-9 Packs each pact @ 0p 
< 10+ Packs #POST FREE # 10+ Packs ®POST FREE ® 
< : 
< DISKING SUPERLUXE 94" CLEANING KITS ; & CLEANING KITS 
Same postal rate as packs of 514’ Same postal rate as packs ot & 
ditketies, 10+ POST FREE chaketion, 10+ POST TREE 


SM°NEW ‘SEE 10’ LIBRARY BOXES 
SEE 10 1-4 all @ 40p LBB 1-4 ofl @ Op 
SEE 10 5-9 off @ 30p [6 5.9 ofl @ 45p 
SEE 10 10+ @ 0p LBA 10+ off @ 30p 


8° LIBRARY BOXES 


DISK DRIVE HEAD 


= CLEANING KITS 
OO —— 
We're fed up with being asked whether our disk drive 
head cleaning kit actually works. So here's the proof:- 
4 é bf a | 
serore, ; —O— AFTER 
yo eN 4 


Can you really risk that breakdown? 


CKS5 for 544" disk drives... ; . 14,90 
CK8 for 8" disk drives : RAMEE ety | 
5%" DISKETTE MAILERS 

The NEW DISKING ‘SUPERMAILER’ 


DISKING SUPERLUXE DISK LIBRARY (5° ONLY) 
Some postal rate an 54" diskettes, |0+ POST FREE 10-Pack 2.00 


DISKING SUPERMAILERS (54" ONLY) DISKING DISKWAITERS 
100-Pack Complete with sealing labeis3.00 ‘SO-Pack £1.00 


NORMAL ORDERS - We now welcome any otfcil Government orders. 
We am now happy to accept any offcial order with a minum 
Government Departments. Ministnes and Local Authooties, We d 
thet invoices will be settled within thimty days or preleraibly less please 

Altemately, you may send your remittance with your order if you #o wish 

All ether non Goverrenent bodies, cheques with crier please payable to DISKING. If you are a 
large estabbshment, and cannot raise cheques without an invoice please port or telephone us 
your ceder, and we will send @ pro-forma invotce by rebum, for your Gocounts department to pay 
aganst 

Also bear in mind, that you do have to pay VAT, which will be added to these prices 

U you are in any doubt, please see the order form on the brochure to help you with your 
calculatons, ot telaphane us for ansistance 


DISKING DtSK DIRECTORIES: 


The whole area of your disk, its labelling and its 
envelope are fully visible for INSTANT selection 
ANYTIME 

AVAILABLE IN TWO VERSIONS 


PRICES EXC VAT 12 34 59 10+ 
SDL (For 20 minidisks) 9.95 8.95 7.95 6.95 
SDLX (For 28 minidisks) 11.95 10.95 9.95 8.95 
Uprating Conversion Kit 2.00 


LOCKABLE 
DISKETTE 
STORAGE 


RTT ervey SUE Live 2 awa 
1 - DISK DIRECTORY With E 


3 - SDL GIFT VOUCHER 
4 - SEE 10 LIBRARY BOX 


2 - DISKWRITER 


CREDIT CARD ORDERS 
We welcame Access (Mastercharge), Barchryoand (VISA) & Diners Club Intemational, & there is 
NO credit card surcharge. You may write your c!card No. an your order o7 belaphane the ceder 
day ov night, 365 days o year, You may speak for as long as you like, (bul don't leave long gape 
othenwse our machine thinks you ve gone home) and don''t target to gore the following detasis 
The Cardhoider Name, Address and day ime telephone number 

Detwery Address ¢ different 

Furst Class, cedinary of special post 

Your Creda Card Number 

What you wish to Order 

State whether purchasing fom our General price list of Budget proce bst 

You may lecre the rest to UST 


URGENT ORDERS 
I you're posting your order, cenit the weed FREEPOST trom our address, and use our nonnall 
postcode GU30 7E) and do nat forget to stamp i FIRST CLASS. Il you are a Gavermeri boty am 
detined under NORMAL ORDERS and are telephoning yout tticial order OR axe an individual 
of Company using your credit card No , please maike it clear that you wish lo pay tar your goods to 
be sent to you by FIRST CLASS POST. 

FIRST CLASS RATES EXC VAT MINIDISES 8° DISKETTES 

First TEN-PACK 100 1 

Second and subsequent TEN-PACK 


oven 


These anti-static, ABS plastic diskette storage boxes come in four 
sizes, two for mini disks and two for 8” disks 

They have a white base with a transparent smoked lockable lid, 
and hold 40 cr 80 diskettes. 

They come complete with keys and dividers 


PRICES EXC VAT 


M35 40 minidisk capacity - rains SA 
M85 80 minidisk capacity BAER) 


DESPERATE ORDERS UK. 


‘Your options are. DATAPOST Which will detwer the goods within the United Kingdom over night 
{uaually before 10 am the next day) peonded they are ordered and pad for fram DISKING by 
3.00 pen or EXPRESSPOST Whach will deliver the goods the SAME DAY provided they ane 
ordered and paid for from DISKING by 10.30 am, and provided you are no further narth than 


* COPYRIGHT DESIGN - Unlike the rest, this ingenious 


of diskettes from DISKING at 
The complete DISKING DATA PROCESSING 


FREE with EVERY TEN-PACK 


mailer has a flute crossing action when folded, F40 40 8" diskette capacity ........... cesses. 18.90] Manchester 
resulting in a virtually unbendable mailer. F80 80 8" diskette capacity .............. --- 27.90 Has aera nkoae ins Prego ipod ear pre pst soni 
n rary a) The required goods are in stock and 
ai * CAVERNOUS CAPACITY - will take, one, two, Shee .. LIBRARY BOXES B) A Bil complement of manpower and vehicles are avaiable ot DISKING 
My three or even four diskettes WITH envelopes. ) ‘a DEIN DATAPOST (pw Se mass 
— * FULL INSTRUCTIONS - E é Ore 0 Kg wpe 2759 
- Each DISKING Oves 10 Xe vo 0 27.59 #000 
my & ‘SUPERMAILER'’ is printed with full instructions and Sea wa Se x 
ie] comes complete with addressing/sealing label. 3 ‘us < 
gS on ane determinants PRICES EXC VAT 1-49 50+ 0's als wanes ise 
| Ss of *PACKED IN 100'S - For convenience SEE 10 for minidisks only 2.50 1.90 Bee ee ea cuca 
1 PACK 2 PACKS 3+PACKS The new SEE 10 is probably the best 544” library box around. seep cg B-4 
24.90 22.90 19.90 (FREE with every ten disks ordered) Londen Area “Special Pace 18.00 


PRICES SUBJECT TO EXCHANGE RATES 4 AVAILABILITY - JUNE 1883 
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97891 979MME 2 2 ATARI PRICES REDUCED! 

We at Silica Shop are pleased to announce some 
fantastic reductions in the prices of the Atari 400'800 
personal computers. We believe that the Atari at its 
new price will become the U.K.'s most popular per- 
sonal computer and have therefore set up the Silica 
Atari Users Club. This club already has a library of 
over 500 programs and with your purchase of a 400 
or 800 computer we will give you the first 100 free of 
charge. There are also over 350 professionally writ 
ten games and utility prograrns, some are listed 
below. Complete the reply coupon and we'll send 
you full details. Alternatively give us a ring on 01-301 
1111 or 01-309 1111 | 


eli iamaeites 2 PAS, 
les ne A 
ae eee 
400/800 SOFTWARE & PERIPHERALS 


Don't buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic 
Programming cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business 
applications, you can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages. 

Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now 
available for the Atari 400/800. The Atari is now one of the best supported personal computers, Send NOW for Silica Shop's catalogue and price list 
as well as details on our users club. 


THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE: 


ACCESSORIES Mountain Shoot BUSINESS DYNACOMP Maths-Tac-Toe Scram Castle Sleazy Adventure Jawbreaker PROGRAMMING 
(Catobes. Rearguard Calculator Aloha Fighter Metric & Prob Solvg States & Capitals Centurion Solita Mission ia teroid AIDS from. Atari 


Cassettes Star Flite Database Managemt Chompelo Mugwump. Touch Typing Checker King Se Assembler Editor 

Diskertes Sunday Golt Decision Maker Crystals Music Terms/Notatn Puzzle Space Trek Osembler (APX) 

Joysticks Graph-tt Forest Fire Musical Computer EMI SOFTWARE 2 racker Sultans Palace Ulysses/Golden Fi Microsoft Basic 

Le Stick - Joystick AUTOMATED Invercing Intruder Alert My First Alphabet British Heritage Comedy Diskette Tact Trek Wizard & Princess Pascal |APX| 

Misc Supplies SIMULATIONS Librarian Monarch Number Blast Cribbage/Dominoes Dice Poker Terry Pilot (Consumer) 

Paddles Crush Crumble Comp Mart & Loan Amal Moonprobe Polycale Darts Dog Daze Wizards Gold PERIPHERALS Pilot (Educator) 
Datwstones of yn Nominal Ledger Mowing Maze Presidents Of U.S European Scene Jig Domination Wizards Revenge Centronics Printers Pragramming Kit 

ADVENTURE INT Dragons Eye Payroll Nominoes Jigsaw Quiz Master Hickory Dickory Downhill Disk Drive 

Scott Adams Adv — Invasion Orian Personal Fini Mgmt Aingsof The Emp — Starware Humpty Qumpty Eastern Front ENTERTAINMENT Epsom Printers SANTA CRUZ 

Not Adventureind Rescue at Rigel Purchase Ledger Space Tilt Stereo JD Graphics Jumbo Jet Lander Galahad & Holy Gri 1 Program Recorder Basics of Animation 

No? Pirate Adv Ricochet Sales Ledger Space Trap Three A Math Sys Snooker & Billiards Graphics/Sound AS232 Interface Bobs Business 

Nod Mission Imp Star Warrior Statistics 1 Stud Poker Video Math Flash Submarine Commdr Jax-0 Thermal Printer Display Lists 

No4 Voodoo Cast Temple of Apshai Stock Control Triple Blockade Wordmaker Super Cubes & Tilt Jukebox Blackjack 16K Memory RAM Graphics Machine 

No 5 The Count Upper Reaches Aps  Telelink 1 Tournament Pool Lookahead Centipede 32K Memory RAM Kids 1&2 

Nob Strange Ody Visicale EDUCATION EDUCATION Memory Match Cl Horizontal Scrolling 

No? Mystery Fun BOOKS Weekly Planner from APX from ATARI ENTERTAINMENT Midas Touch E tainment Kit PERSONAL INT Master Memory Map 

No 8 Pyramid of D Basic Ret Manual Ward Processor Algicale Conv French from APX Minotaur Missile Command from APM Mini Word Processor 

No® Ghost Town Compute Atari DOS Atlas of Canada Alien Egg Outlaw/ Howitzer Pac Man Adv Music System Page Flipping 

No 10 Sav Island 1 = Compute Bk Atari CRYSTALWARE Cubbyholes Arvthill Preschoo! Games Space Invaders Banner Generator Player Missile Gr 

No 11 Sav Island 2 Compute Magazine Beneath The Pyram Elementary Biology Conw Spanish Attank Pro Bowling Star Raiders Blackjack Tutor Player Piano 

No 12 Golden Voy Oe Re Atari Fantasyland 2041 Frogmaster Energy Czar Avalanche Pushower Super Breakout Going To The Dogs Sound: 

Angle Worms DOS Utilities List Galactic Quest Hickory Dickory European C & Caps Babel Rabbotz Video Easel Keyboard Organ Vertical Scrolling 

Deflections DOS? Manual House Of Usher Inst Camptg Dem = Hangrnian Blackjack Casino Reversi Il Morse Code Tutor 

Galactic Empire Mise Atari Books Sands Of Mars Lemonade Invit To Prog 1/2/3 Block Buster Salrnon Run ON LINESYSTEMS Personal Fitness Pro SILICA CLUB 

Galactic Trader Op System Listing Waterloo Letierman Kingdom Block ‘Em 747 Landing Sim f Player Piano Over 500 programs 

Lunar Lander Wiley Manual World War III Mapware Music Composer Bumper Pool Seven Card Sketchp write for ch 


FREE LITERATURE 


| am interested in purchasing an Atan 400/800. computer and would WH, ; TT | 
like to receive copies of your brochure and test reports as well as iY ‘uk aan : 
your price list covering all of the available Hardware and Software ‘sy ‘“ 

vi “OTE l “1m snl ¥ wl 


Address. 


ssonusensebdgobtpn big vaxjnns essai ha ne MMR Bees Sram eb Hist toe “sat i U a llapee anand ss 
Postcode s bn, in Dept cT10s3 1-4 The Mews, Hatherley Road, Sidcup, 
ee 96g AN vanall lll sell Kent DA14 4DX Telephone 01-301 1111 or 01-309 1111 
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